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1999 PULSE INDUSTRY HIGHLIGHTS 
The 1999 season in Western Australia (WA) saw further expansion in the pulse cropping area with 
excellent quality grain and good prices. The area of pulse production increased to about 83,000 ha for 
chickpea, 48,000 ha for field pea, 18,000 ha of faba bean, about 3,000 ha for red lentil, and about 
11,000 ha of vetch in 1999. Yields of most pulse crops were above average and quality was excellent 
during the 1999 harvest. Commercial yields ranged between 1.0-2.5 t/ha for desi chickpea, 1.2-2.5 
t/ha for field pea, 1.2-2.8 t/ha for faba bean, 1.5-2.0 t/ha for lentil and 1.0-1.8 t/ha for vetch. The good 
yields were the result of substantial stored soil moisture from summer rainfall, cool conditions together 
with good finishing rains during spring in most parts of the WA grain belt. Most areas received above 
average rainfall during 1999 with some transient waterlogging experienced in the early part of the 
season. Moderate frost in the Great Southern and Lakes districts, and hail in the North Midlands 
caused some damage to pulse crops. 
The first outbreak of Ascochyta blight in commercial chickpea crops was reported during the second 
part of the year in the northern and central cropping regions with the disease being identified in 
samples submitted from 72 crops. Yield losses due to Ascochyta blight in individual crops ranged from 
severe to marginal, depending upon the severity of the disease and the relative adoption of the 
disease management recommendations. Botrytis grey mould was also reported in chickpea crops in 
the northern agricultural region. A record chickpea crop was harvested again in 1999 and a substantial 
quantity (about 40,000t) was exported by early February 2000. The quality of chickpea was generally 
excellent, but some concerns were raised about the high proportion of discoloured, speckled and 
black seed in crops of the new varieties in the northern agricultural region. 
Chocolate spot disease was a minor constraint for faba beans in WA in 1999. Consistent rains in 
August and September allowed delayed sown crops to escape most fungal disease problems and 
produce good yields. Better than expected yields, higher prices, a very low incidence of chocolate spot 
disease, and availability of a new variety (Fiesta) with improved seed quality and disease resistance 
combined with improved management, had many growers expressing a renewed interest in faba bean 
towards the end of 1999. A premium of $20-40/t was paid for human consumption quality Fiesta faba 
bean over standard varieties in South Australia (SA). 
Demand for the seed of new desi chickpea (Sona and Heera), field pea (King, Magnet, Helena and 
Cooke), red lentil (Cassab and Cumra), and grass pea (Chalus) varieties remained strong. A premium 
of about $25-$40 per tonne was paid by WA grain traders for good quality Sona and Heera over the 
standard variety Tyson. Exports of high quality chickpea, field pea, faba bean, lentil and vetch 
continued from WA. 
Management packages for the new pulse varieties continued in all regions through an extensive field 
trial program in 1999. Disease management packages for chocolate spot and Botrytis grey mould are 
being fine-tuned, while viruses and other diseases are being monitored. Large-scale demonstration 
trials of pulse varieties and disease management strategies were conducted on-farm. Other more 
fundamental research on resistance to drought and cold tolerance continued in 1999.  
To assist the chickpea industry in managing the Ascochyta disease outbreak 10 industry workshops 
were held, and an identification/information package was compiled and distributed to all pulse 
growers, researchers, consultants, agribusiness and rural media representatives throughout the WA 
grain-belt. A management plan to control Ascochyta in chickpeas was successfully implemented. The 
plan involved searching and testing for the disease, providing advice on in-crop management 
(fungicide application and vehicle and animal movements) and issuing guidelines for the crop in the 
2000 season (sourcing, testing and treating seeds, paddock selection and sowing times). 
A limited area (about 500 ha) of very large seeded, high value kabuli chickpea (Macareena) was 
grown under irrigation in the dry winter conditions in the Ord River irrigation Area (ORIA). Commercial 
yields of high value kabuli chickpea (Macareena variety) exceeded 2.5 t/ha fetching a premium price 
of $1500/t. Promising lines from Spain and Mexico with greater seed size and yield than Macareena 
have been identified in the ORIA. Seed production of the lines has commenced in the ORIA. 
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The project led a delegation of WA pulse industry representatives and growers to Dubai, UAE and 
Mumbai, India during March 1999. This was the first time a pulse industry delegation has visited 
overseas markets. The visit was very successful, with some important business and market contacts 
being developed. Major pulse field days were organised in conjunction with each of the pulse grower 
associations:  the Midwest Pulse Growers Association, the Central Districts Pulse Growers 
Association, and the Pulse Association of the South East (centred at Mingenew, Merredin and 
Esperance, respectively). Pulse field walks were also held at field sites, demonstration sites and 
farmers pulse paddocks, which allowed first hand observation of current work on pulse management 
and new varieties. Numerous media releases and radio/TV appearances or interviews were also 
conducted and approximately 30 Agency coordinated field days, workshops or seminars were 
arranged by the project. About 18 contributions to corporate publications (e.g. AgMemo, Primary 
Focus) or farmnotes, technical bulletins were published and 6 issues of ‘On the Pulse” newsletter were 
produced. A total of 14 scientific papers on pulse species comparison, sowing rate, sowing depth, 
water relations, drought tolerance, antinutritional factors and fertiliser requirements were published in 
international journals during 1999. 
Increased overseas demand (particularly for chickpea, faba bean and lentil), firm prices, the 
availability of new pulse varieties and good management packages are expected to lead to an 
expansion in area of all pulses in 2000. It is anticipated that the area sown to chickpeas and faba bean 
will increase to more than 100,000 ha and 25,000 ha, respectively in the 2000 season. The areas of 
field pea, vetch and lentil are likely to increase to 55,000 ha, 16,000 ha and 8,000 ha, respectively.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CAUTION:  UNREGISTERED PESTICIDE USES 
Any research with unregistered pesticides or of unregistered products reported in this document does 
not constitute a recommendation for that particular use by Agriculture WA. All pesticide applications 
must accord with the currently registered label for that particular pesticide, crop, pest and region. 
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CONTRIBUTORS 
Pulse research and industry development at Agriculture Western Australia (AGWEST) is spread 
across several projects within the Pulse and Oilseeds Program. The research and extension staff of 
the Pulse Productivity and Industry Development Project (UAP) made major contributions to the 1999 
activities reported in this book. Since each and every staff member contributed to the project, these 
names are generally not mentioned at each article in this book. In addition to these, staff from other 
projects within the Pulse and Oilseeds Program and outside institutions also contributed and their 
names are mentioned at each article. In many cases, the data presented in this book are only 
preliminary results because of time constraints. Some experiments were only harvested a week before 
the articles were written. Data is analysed in more detail throughout the year and those interested are 
encouraged to contact the authors for further information. 
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Dr K.H.M. Siddique, South Perth - Principle pulse agronomist and project manager (CRF) 
Dr P.F. White, South Perth - Faba bean/albus lupin industry development officer (GRDC) 
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A/Prof. J. Howieson, Murdoch Uni. - Senior rhizobiologist (CRF) 
Ms K. Regan, South Perth - Research officer - International and national projects (GRDC) 
Mr G. Riethmuller, Merredin - Senior agricultural engineer (CRF) 
Dr R. Jones, South Perth - Principle virologist (CRF) 
Mr M. Baker, South Perth - Senior technical officer (CRF) 
Mr C. Veitch, South Perth - Technical officer (GRDC) 
Mr R. Beermier, Katanning - Technical officer (GRDC) 
Mr M. Blyth, Geraldton - Technical officer (GRDC) 
Ms L. Young, Merredin - Technical officer (GRDC) 
Mr I. Pritchard, Northam, Pulse extension coordinator (GRDC) 
Mr J. Russell, Northam - Development officer (CRF), left the project in December 1999 
Mr B. O’Neill, Three Springs – Development officer (CRF) 
Ms N. Runciman, Mt. Barker - Development Officer (CRF) 
Ms C. Gaskin, Jerramungup - Development Officer (CRF) 
Managing Insects and Disease Hazards 
Dr M. Sweetingham, South Perth - Principal pulse pathologist (CRF) 
Mr B. MacLeod, Northam - Pulse pathologist (GRDC) 
Mr A. Harrod, Northam - Technical officer (GRDC) 
Genetic Improvement of Pulses 
Dr T. Khan, South Perth - Principal field pea/chickpea breeder (CRF) 
Dr K.H.M. Siddique, South Perth – Principal pulse agronomist (CRF) 
Dr B. French, Merredin - Eastern wheatbelt pulse agronomist (CRF) 
Mr S. Morgan, South Perth - Technical officer (CRF) 
Mr A. Harris, South Perth - Technical officer, chickpea (GRDC) 
Mr P. Chambers, South Perth - Technical officer, field pea (GRDC) 
Crop Variety Testing 
Mr D. Diepeveen, South Perth - Project manager (CRF) 
Mr R. Hunter, South Perth - Senior technical officer (CRF) 
Mr T. Quinn, South Perth - Technical officer (CRF) 
Ms P. Reeve, South Perth - Technical officer (CRF) 
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Agriculture Western Australia 
Ms D. Wright, Plant Laboratories  
Mr R. Emery, Entomology  
Ms F. Berlandier, Entomology 
Dr B. Mullan, Animal Research and Development Services 
Dr R. Brennan, Albany 
Mr P. Fisher and Mr M. Braimbridge, Katanning 
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Curtin University of Technology 
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BACKGROUND 
Grain legumes (pulses) are rapidly becoming a vital part of Australian agriculture as farmers 
appreciate the benefits these crops provide in the development of sustainable production systems. 
Growers in WA have benefited for many years from growing narrow-leafed lupin (Lupinus 
angustifolius) on deep coarse-textured soils with a neutral to acidic pH. However, narrow-leafed lupin 
is poorly adapted to the calcareous red-brown earths, duplex soils and shallow red earths which 
occupy a substantial area throughout southern Australia. Growers looking to intensify their cropping 
require at least one grain legume for these soils. 
The term 'alternative grain legumes' coined in the mid 1980’s refers to grain legumes suited to fine-
textured alkaline soils where the narrow-leafed lupin is poorly adapted. Cool-season grain legumes 
can be separated into those with immediate potential for inclusion into WA farming systems and those 
with medium-term potential (Fig. 1). 
Figure 1. The range of cool-season grain legume options for southern Australia. 
Grain legumes with immediate potential 
Grain legumes with immediate potential are all fully domesticated crops. They are grown in many parts 
of the world - chickpea (desi and kabuli), lentil (red and green), faba bean, albus lupin and field pea. 
These are mostly used for human consumption and hence, are called pulses. 
A preliminary investigation of pulse production, consumption and trade in the Indian sub-continent 
identified an excellent market for desi chickpea, field pea and lentil in India, Pakistan, Bangladesh and 
the Middle East (Siddique 1993, Van Rees, Siddique and McClelland 1995). Although these countries 
are the largest producers of pulses in the world, they are also the largest consumers and static 
production coupled with increasing population is creating an enormous demand. Based on the present 
rate of population growth and improvements in the economy, the additional demand for pulses will be 
about 3-6 million tonnes per annum by the year 2005. Thus, the medium-term outlook for pulse 
markets looks promising. We need to keep a close eye on pulse production and export of our 
competitors (e.g. Canada and Turkey) in the world market. 
In the case of faba bean and albus lupin, the human consumption markets are mainly in the Middle 
East and in the Mediterranean region, and are relatively small. However, faba bean is also well 
established as a stockfeed. Although albus lupin is higher in protein than the narrow-leafed lupin, there 
is some concern in feeding them to monogastrics, especially pigs, and this is being clarified so they 
will be widely accepted for stockfeed purposes. The recent ban on the production of albus lupins in 
WA because the fungal disease anthracnose has been lifted and providing anthracnose can be 
managed effectively, growers can exploit these markets again. In the long-term, faba bean and albus 
Grain Legumes for WA
Field pea
Pisum sativum
Chickpea
Cicer arietinum
Faba bean
Vicia faba
Lentil
Lens culinaris
Albus lupin
Lupinus albus
Coarse textured, acid soils
Yellow lupin
Lupinus luteus
Fine textured, neutral to alkaline soils
Immediate potential
(pulses)
Grass peas
Lathyrus spp.
Narbon bean
Vicia narbonensis
Vetches
Vicia spp.
Rough-seeded
lupins
L. sativus
L. cicera
L. atlanticus L. pilosus
L. cosentinii
L. ochrus V. sativa V. monantha V. lutea
V. benghalensis V. ervilia
Medium-term
    potential
Narrow-leafed lupin
   Lupinus angustifolius
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lupin will attract prices above narrow-leafed lupins as stockfeed, with a $20-30/t premium for human 
consumption. Over the past three years, however, a reduction in the faba bean production in China 
resulted in high human consumption prices, about $50-100/t more than stockfeed prices. Field peas 
have good human consumption markets overseas and attract a $20-50/t premium over narrow-leafed 
lupin grain. 
Agronomic research and genetic improvement of the pulse crops within Agriculture WA and other 
research organisations has intensified over the last six years and we are now seeing an increase in 
the area of production of these crops (Fig. 2). A similar increase in narrow-leafed lupin production 
occurred in WA in the early 1970’s which was followed by a decrease after many farmers produced 
poor crops because of lack of agronomic experience and inferior varieties. A consolidated effort to 
develop and extend agronomic packages for growers in the late 1970’s and early 1980’s resulted in a 
massive increase in the production of narrow-leafed lupin from about 50,000 ha in 1980 to more than 
0.8 million ha in 1987.  
Figure 2. Pulse production in WA.  Figures in parentheses indicate target area for the year 2008 
(set in 1998). 
Research and industry development staff are working diligently to produce similar increases in pulse 
production in WA. Production packages for these crops have been developed and are being fine-
tuned in various regions. In addition, new locally adapted varieties of chickpea, field pea and lentil 
have been developed which will provide greater yield and quality than the many varieties imported 
from the eastern states. New varieties of faba bean and albus lupin can also be expected in the near 
future. Aspects of disease, weed and pest management are also being investigated and more 
fundamental research into genetic, molecular marker, crop adaptation and nitrogen fixation have also 
commenced. 
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Our evaluation of soil types and likely rotations throughout the WA grain belt demonstrated the 
potential for about 0.5 million ha of pulse production within the next decade. This includes more than 
170,000 ha of chickpeas, 100,000 ha of faba beans, 85,000 ha of field peas, 30,000 ha of albus lupin, 
5,000 ha each of kabuli chickpea, and 20,000 ha of lentil and vetch. This is an ambitious target, 
however the current production is about 160,000 ha, more than the area of narrow-leafed lupin 
production in 1980. We are optimistic about the future of pulse industries in WA and believe the target 
is achievable. 
 
Grain legumes with medium potential 
The second group of grain legumes have medium-term potential for WA and include species such as 
grass pea (Lathyrus species) narbon bean, vetches and rough-seeded lupins (Fig. 1). These semi-
domesticated species are grown for stockfeed (both forage and grain) and human consumption in 
many under-developed parts of the world, however they contain various anti-nutritional factors and will 
require further breeding or processing before they are widely accepted as food legumes.  
Research and industry development of the pulse crops with immediate potential is being undertaken 
largely through AGWEST, while the Centre for Legumes in Mediterranean Agriculture based at The 
University of WA (CLIMA) is concentrating on the species with medium potential in addition to some of 
the basic research of the pulse crops. Good progress has been made with the Lathyrus species and a 
line of Lathyrus cicera (ATC80490 -Chalus) was released for commercial production in 1998. Low 
neurotoxin lines of Lathyrus sativus and narbon bean are also under going seed multiplication for 
possible release. A more detailed description of the species with medium term potential can be 
obtained from their individual sections in this book, previous reports (Loss and Siddique 1995) and 
scientific publications (Siddique et al. 1996a and b, Siddique and Loss 1996, Hanbury et al. 1999). 
Vetches have also gained popularity, especially in the southern regions, where they have been used 
as green manure, hay fodder and grain crops. 
AUSTRALIA
  
 
Figure 3. Cropping areas of south-western Australia, showing rainfall isohyets. L=low rainfall, M= 
medium, H=high and VH=very high. 
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SUMMARY OF PREVIOUS RESULTS 
Seasons 1991-92 
Agriculture WA decided to undertake a new examination of the potential of new grain legumes as 
alternatives to narrow-leafed lupin in 1991. Field trials were conducted in 1991 and 1992 at 13 sites to 
compare the growth and adaptation of six winter grain legumes to fine-textured alkaline soils (Siddique 
et al. 1993). In the relative dry year of 1991, Dundale field pea produced the greatest mean seed 
yields (1.3 t/ha) followed by Fiord faba bean (1.2 t/ha) and Yorrel narrow-leafed lupin (0.8 t/ha). 
Chickpea (Tyson), lentil (Cobber) and albus lupin (Kiev Mutant) all produced mean seed yields of 
about 0.6 t/ha across all sites.  
Rainfall was well above average in 1992 and mean seed yields increased relative to 1991 in all 
species except field pea, which was affected by waterlogging and increased fungal disease. Fiord faba 
bean produced an average seed yield of 2.9 t/ha followed by Yorrel narrow-leafed lupin (1.2 t/ha), 
Tyson chickpea (1.1 t/ha) and Dundale field pea (1.1 t/ha). Cobber lentil produced on average 0.8 t/ha. 
In other trials, an early flowering chickpea line (T1587) and two cold tolerant lines from India (CTS) 
outyielded Tyson. Lines of Lathyrus, narbon bean and vetches were also evaluated with the best lines 
producing biomass and seed yields equivalent to field pea. 
Season 1993 
Overall, rainfall was about average in 1993. Nine faba bean time of sowing trials were established and 
further selection and variety testing was conducted for all species. Faba beans again produced 
impressive yields, more than 4.0 t/ha with sowings in early May at several sites. Seed yields declined 
at an average rate of 250 kg per week delay in sowing. The variety Ascot showed excellent resistance 
to Ascochyta blight at Speddingup and produced slightly more seed yield than Fiord with a very low 
level of seed infection suitable for human consumption.  
On average across 12 sites in 1993, the chickpea line T1587 yielded 8 % more than Tyson and the 
Indian CTS lines performed as well as Tyson, especially at Muresk where yields were up to 2.9 t/ha. 
Kabuli chickpeas (Garnet and Kaniva) produced up to 2.0 t/ha at Dongara. The red lentil varieties 
released in Victoria (Digger and Cobber) produced up to 1.4 t/ha at Muresk and Merredin, while 
Matilda was clearly the best green lentil (up to 1.2 t/ha). Seventeen lines each of three Lathyrus 
species from ICARDA were also tested at three sites. All lines were later flowering than field pea, 
especially L. ochrus, but nevertheless, some lines of L. cicera and L. ochrus produced biomass and 
seed yields similar to field pea. Several lines of narbon bean produced similar seed yields to faba 
bean at Mullewa but were significantly less than faba bean at Merredin and Muresk.  
Season 1994 
In one of the driest seasons in decades for many parts of the wheatbelt the alternative grain legumes 
produced respectable seed yields in field trials and farmer paddocks. For example, Merredin received 
165 mm of rainfall (decile 1) and faba bean produced yields up to 1.2 t/ha, chickpea up to 0.9 t/ha and 
lentil 0.8 t/ha. Field pea again showed its good adaptation in dry years, producing up to 1.8 t/ha at 
Merredin. Albus lupin also produced up to 2.0 t/ha in the northern wheatbelt.  
Several early flowering (ICCV88202 and ICC14880) and CTS lines introduced from India continued to 
out perform standard Australian varieties by up to 35 %. These lines are earlier flowering, taller and 
have better seed size and colour than Tyson. Agronomic trials demonstrated the benefits of a ‘starter 
dose of N’, (10-15 kg/ha) and deep sowing (5-7 cm) with chickpea and faba bean. Faba bean, 
chickpea, lentil and albus lupin yields generally declined with delayed sowing. 
In a joint effort between Agriculture WA and The Lentil Company, Horsham, 14 commercial growers 
produced lentils over 250 ha for the first time in WA. No major problems were encountered and seed 
yields ranged from 0.4-1.8 t/ha. In collaboration with CLIMA, screening of lentil germplasm from 
ICARDA, Pakistan and Bangladesh revealed several early flowering lines with better adaptation and 
seed yield (30 %) than current Australian varieties. 
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Season 1995 
In contrast to the 1994 season, rainfall was above average for many parts of the wheatbelt in 1995 
and the pulses produced impressive seed yields in field trials and in commercial farmer paddocks. For 
example, faba bean produced yields more than 4.0 t/ha in several trials, chickpea up to 2.5 t/ha and 
lentil 2.0 t/ha. Albus lupin also produced up to 2.2 t/ha in the northern wheatbelt. Of the species with 
medium term potential, vetch, Lathyrus cicera, L. sativus and narbon bean showed good adaptation 
and produced the highest yields. 
Several early flowering and cold tolerant desi chickpea lines introduced from India continued to out 
perform standard Australian varieties by up to 35 %, particularly under dry conditions. These lines are 
earlier flowering, taller and have better seed size and colour than Tyson, and two lines, ICCV88202 
and ICC14880, were multiplied over summer at Manjimup and during winter at Kununurra ready for 
release in 1997. 
The red lentil industry in WA expanded to 500 ha in 1995. The crops grew very well and had high yield 
potential but strong winds and rain in late September, just as many of the crops were mature, caused 
lodging and pod shedding. Harvesting losses were high and seed yields ranged from 0.2-1.5 t/ha.  
In collaboration with CLIMA, screening of lentil germplasm from ICARDA, Pakistan and Bangladesh 
revealed several early flowering lines with better adaptation and seed yield than current Australian 
varieties. These will be evaluated further, however promising lines (ILL590 and ILL7200) were 
multiplied over summer in New Zealand for possible release in 1998. 
Season 1996 
Despite the late break to the season in many parts of the cropping areas in WA, good spring rains in 
most districts resulted in above average pulse yields in farmers’ fields. In the field trial program, faba 
bean produced up to 5.0 t/ha at Kojonup, while desi chickpea and lentil produced up to 2.5 t/ha at 
Merredin. The late break to the season favoured field pea growth and yield, producing up to 2.7 t/ha at 
Nyabing. New pulse species (narbon bean, Lathyrus species and vetches) also continued to show 
considerable promise as grain legumes for WA cropping areas. In collaboration with CLIMA several 
local selections were multiplied for commercial release.  
Early flowering and cold tolerant selections of desi chickpea (ICCV88202 and ICC14880) 
demonstrated their superior performance over standard varieties, especially at dry sites. On average 
over all sites, the lines yielded 3-7% more than the standard variety Tyson. Seed of the new lines was 
again multiplied under irrigation at Kununurra and about 50 t of each line was ready for commercial 
release in early 1997. Considering these lines were first identified in 1994 when only 4 kg of seed was 
available, their release after three years is a major achievement for the chickpea industry. 
Seed of the early flowering red lentil lines (ILL7200 and ILL590) were again multiplied over the 
1995/96 summer at Lincoln New Zealand. These lines produced yields in excess of the standard 
variety Digger at many locations. Pulse management packages were tested at a number of regions. 
Potential water use efficiencies for the pulse crops were found to be similar to those for cereals. 
Suitable choice of pulse species and variety, together with appropriate management packages will 
ensure water use efficiencies are maximised in commercial crops. 
Season 1997 
The season provided mixed results for pulse growers in WA. Apart from the eastern wheatbelt, which 
experienced a dry winter and spring, moist warm conditions in late September enabled a rapid 
infection of chocolate spot in most faba bean crops. Fortunately, a dry October halted the spread of 
the disease and the impact on yield and quality was generally small. Botrytis grey mould had a 
devastating affect on some kabuli chickpea crops at Dongara and low levels were also observed in a 
few desi chickpea crops.  
At the beginning of 1997 pulse prices were quite low, especially chickpea. However, by harvest time 
prices had increased considerably, particularly desi chickpea and lentil, due to increased demand from 
the Indian sub-continent, decreased pulse production in Turkey and a dry season in eastern Australia. 
After a quality management guide was developed and an extension campaign were conducted in the 
middle of the year, the quality of pulses produced in WA improved considerably when compared to 
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previous years, in particular faba bean. Large quantities of desi chickpea, field pea and faba bean 
were exported to various human consumption markets. The quality of lentil seed produced was 
excellent and the exporters paid a premium to growers in WA as part of early shipment contract. 
New desi chickpea varieties (Sona and Heera) and field pea varieties (Magnet and King) were 
commercially released. Growers multiplying seed of Sona and Heera were pleased with their improved 
seedling vigour, early flowering, plant height, seed size and yield potential compared to existing 
varieties. Similarly, Magnet and King are significant improvements over current field pea varieties for 
medium and high rainfall regions. 
Early flowering red lentil lines (ILL7200 and ILL590) produced yields in excess of the standard variety 
Digger at many locations in WA and the eastern states. Seed of these lines were multiplied and will be 
released through the Centre for Legumes in Mediterranean Agriculture (CLIMA). Vetches and narbon 
bean continued to show considerable promise as grain legumes particularly for the high pH soils in low 
to medium rainfall areas. Lathyrus cicera also performed well at number of sites and the line 
ATC80490 will be commercially released in 1998 in collaboration with CLIMA. Pulse management 
packages, including agronomy, disease, weed and pest management, were fine-tuned in a number of 
regions.  
In addition to the existing Mid West Pulse Growers Association, a Central Districts Pulse Growers 
Group (based at Merredin) and Pulse Association South East (based at Scaddan) were formed in 
1997. These groups provide a focus for the marketing, production, research and extension of pulses in 
each region and will have input into Pulse Australia. 
Season 1998 
The 1998 season in Western Australia will be remembered as one where pulse yields and quality were 
good, while prices were good to excellent. For the second year in succession, warm temperatures and 
moist conditions combined to produce serious infections of chocolate spot in August and September 
throughout most of the cropping areas. September frosts caused some damage to chickpea and field 
pea crops in southern areas, while faba bean and lentil appeared relatively unaffected. Serious 
infections of Botrytis grey mould were reported in some chickpea crops, mostly in the northern region.  
Good demand from the Indian subcontinent and the outbreak of Ascochyta blight of chickpea which 
severely reduced production in eastern Australia, helped bolster chickpea prices to near record highs 
in 1998. A container of the superior quality chickpeas Sona and Heera were sent to Dubai for 
commercial splitting and test marketing. The quality of lentils produced in WA was excellent and an 
exporter paid a premium to growers as part of the early shipment contract with overseas buyers. Faba 
bean and field pea prices remained stable.  
New varieties of chickpea (Sona and Heera) and field pea (King and Magnet) continue to show 
superior yield and quality over standard varieties. The first red lentil varieties Cumra and Cassab 
developed for short season environments of WA were commercially released in 1998 in collaboration 
with CLIMA. The performance of these varieties throughout southern Australia has been outstanding, 
particularly Cassab. A Lathyrus cicera variety (Chalus) with low neurotoxin content and superior seed 
yield was also released in collaboration with CLIMA. The new faba bean variety Fiesta showed 
considerable promise for WA conditions with a useful level of chocolate spot resistance, producing 
similar yields to Fiord but with improved seed quality.  
Major pulse field days were organised in conjunction with each of the pulse grower associations:  the 
Midwest Pulse Growers Association at Mingenew, the Central Districts Pulse Growers Association 
centred at Merredin, and the Pulse Association of the South East at Esperance. Pulse field walks were 
also held at trial sites, demonstration sites and farmers pulse paddocks which allowed first hand 
observation of current work on pulse management and new varieties. A major achievement was the 
publication of “The Chickpea Book - A Technical Guide to Chickpea Production”. The Pulse Western 
Australia Council, involving the presidents of the growers associations and research and industry 
representatives, was formed to discuss state pulse issues and provide overall industry co-ordination.  
For further details of previous year’s results refer to the previous summaries of experimental results 
(Loss et al. 1994, 1995, Siddique and Loss 1996, Loss and Siddique 1997, Loss and Siddique 1998, 
Loss et al.1999). 
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1999 REGIONAL ROUNDUP 
Northern Agricultural Region 
W. O’Neill, AGWEST, Three Springs 
Good opening rains in March signalled the beginning of a wet 1999 season. The rains continued into 
May with many farmers in the central and southern sections of the region recording 200 mm for the 
month. The excess soil moisture delayed seeding of trials and farmer crops, but enabled good weed 
control. In most cases two germinations of weeds occurred before seeding and pre-emergent 
herbicides were very effective. Fortunately, waterlogging was not as severe as feared and only a few 
trials were damaged. Lentil and faba bean trials at Dongara were the worst affected and had to be 
abandoned. The wet conditions persisted into spring producing mild temperatures and above average 
rainfall in September and October.  
Expectations of high prices for chickpeas, availability of new varieties (Heera and Sona), and farmers’ 
increasing familiarity with the crop, combined to produce a significant expansion of the area sown to 
chickpeas in 1999 (to about 50,000 ha). The area of lentil production also increased with farmers 
being attracted by the consistently high prices.  
The area sown to chickpeas is likely to stabilise next year due to Ascochyta blight in some crops this 
year raising growers awareness of the management required to combat the disease. Nevertheless, 
most farmers remain confident about the profitability of chickpeas despite the increased level of 
management. Botrytis grey mould also occurred in some chickpea crops in 1999 and, although not 
severe, caused greater yield loss than Ascochyta blight. 
Chickpea seed yields were outstanding, with a number of growers achieving 2-2.5 t/ha. Seed quality 
was also generally excellent but some concerns were raised about the high proportion of discoloured 
and black grain in crops of Heera. Some farmers reported faba bean yields between 1.8-2.5 t/ha, but 
others in the medium rainfall locations reported lower than expected yields due to severe 
waterlogging. Yields were generally above average for most crops in the Northern Agricultural Region. 
The outbreak of Ascochyta blight in chickpea has focussed growers attention on other pulse species 
that can be grown in the region. Growers appreciate the advantages of a legume in their cropping 
rotation and have developed farming systems to incorporate pulses. They have developed a new 
interest in field pea and lentil for the low rainfall areas and faba bean for the medium rainfall areas. 
The new faba bean variety, Fiesta, which has better market qualities and greater disease resistance 
than Fiord, has also increased interest in this crop.  
The Midwest Pulse Growers Association collaborated with AgraCorp to test-market two containers of 
Heera and Sona in Dubai. The group received good feed back, which improved the reputation of WA 
chickpeas in one of our key markets. The group also held joint field day with the Mingenew Irwin 
Group with over 100 growers in attendance. The Western Panel of thr Grains Research and 
Dvelopment Corporation (GRDC) also attended this.  
Central Agricultural Region 
J. Russell and R.J. French, AGWEST, Merredin 
Mid April rainfall in the northern and eastern areas of the district allowed an early start to the 1999 
season. This followed soaking rains in March due to Cyclone Elaine. Despite the early break, most 
pulse growers heeded lessons learnt from previous years and held off seeding until May to limit 
disease infection and low temperatures. Most crops were not sown in the western and southern parts 
of the district until good rains fell in mid May. Very heavy rain, however, fell over the north, central and 
eastern parts of the district on 25 and 26 May; Merredin received 100 mm in 48 hours. Therefore, 
sowing was delayed in these districts, particularly on the heavier soils, but pulse crops sown prior to 
these heavy rains tolerated the waterlogged conditions well. Reseeding was predominantly restricted 
to cereals. 
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Ascochyta blight was discovered in 15 chickpea crops towards the latter part of the season. A 
concerted effort to advise farmers on management of the disease was therefore undertaken. Yield 
losses due Ascochyta were minor and most farmers are well placed to continue chickpea cropping 
next year, provided they follow recommended management practices. 
The season finished very well over most of the district with seasonal rainfall being considerably above 
average. Growers reported faba bean yields of about 2-2.5 t/ha, chickpea yields between 1-2 t/ha, 
lentil yields between 1-1.8 t/ha and field pea yields about 1.5-2 t/ha. Seed quality of all pulses was 
excellent. 
Many successful activities were undertaken with the help of the Central Districts Pulse Growers 
Association. Meetings were held in Merredin in March and Mukinbudin, Muntadgin and Westonia in 
autumn, to update growers on pulse varieties and production recommendations. Pulse demonstration 
sites were established at Mukinbudin, Bodallin and Bruce Rock. Field walks focussing on pulse 
diseases were held in July and September at Mukinbudin attracting growers and private agronomists 
to view the disease management strategies implemented for faba bean, and to obtain advice on 
Ascochyta management in chickpeas. The Association’s field day at the Merredin Research Station in 
September attracted over 55 growers and a dozen private agribusiness representatives. A number of 
smaller, spring field days at Mukinbudin, Bodallin, Bruce Rock and Doodlakine featured pulses in the 
Crop Variety Testing program of AGWEST, and on-farm trails and demonstrations. About 100 farmers 
took the advantage to view the work being conducted at these sites. 
Great Southern and Lakes 
N. Brandon, C. Gaskin and N. Runciman, AGWEST, Great Southern 
The early rainfall events in 1999 induced by tropical cyclone Elaine were missed by most of the Great 
Southern region and the break of the season did not occur until mid-May. This was followed by 
average to below average rainfall for the remainder of the season with seasonal rainfall (May-Oct) 
ranging from 94-104% of the long term average at six of the eight pulse trial sites in the region. Hyden 
experienced a much wetter than normal season (50% increase) due to the early cyclonic influence, 
while Jerramungup was drier than normal (20% decrease). Frosts were recorded on the 16 September 
and 2 October, but most pulse crops avoided any serious harm. A late frost on the 25-26 October 
caused significant damage to pulse crops in the Lake King and Mt Madden regions, but in most areas 
a generally warm and moist finish to the season resulted in good pulse yields. 
Faba bean yielded over 3 t/ha in field trials at Gnowangerup and approximately 1.5-2.0 t/ha in 
commercial crops. Chocolate spot infection was limited to only one or two crops due to the late break 
of the season and the few extended periods of leaf wetness preventing its development. In faba bean 
minor levels of Ascochyta early in the season and rust late in the season were reported. Growers were 
generally happy with the yields obtained and the market price, although relatively late harvest in the 
Great Southern prevented growers taking advantage of the high prices offered earlier towards the end 
of the season. Nonetheless demand by traders remained high and the quality of grain was generally 
good. The new variety Fiesta produced similar yields to the older variety Ascot. Fiesta is expected to 
be widely adopted next year by growers due to its better grain quality (size and colour) and its 
moderate resistance to chocolate spot disease, which will reduce seasonal yield variability. 
With the exception of the Lake King and Mt. Madden regions, which experienced late frost, field pea 
yields were generally good with commercial yields of up to 1.5 t/ha and trial yields over 2.0 t/ha. Given 
the favourable season, the late maturing varieties generally outyielded the earlier maturing varieties. 
King and Parafield produced yields of over 3.0 t/ha in large farmer-scale plots on a grey clay soil at 
Mindarabin. The newly released variety Helena yielded well in trials, but will be competing with the 
large-seeded variety Parafield released from SA which also yielded well in the region this season. 
The first commercial production of lentils in the eastern part of the Great Southern region occurred this 
year at Pingaring. Two varieties Cumra and Cassab, both released by AGWEST last year were bulked 
up in 10 ha blocks. Cassab yielded 1.0t/ha while Cumra produced only 0.4 t/ha. Pingaring experienced 
a slightly wetter year than average and significant Ascochyta infection developed in Cumra by early 
September despite application of foliar fungicide. The yield of Cumra was limited by its early maturity 
and susceptibility to Ascochyta, which clearly made it unsuitable for this environment.  
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Frost caused some pod abortion in chickpea, however yields were greater than average due to a 
generally warmer, wet finish to the season. Yields in trial plots were generally 1.0-1.3 t/ha and 
commercial crops ranged from approximately 0.5 t/ha to 1.2 t/ha. There were no confirmed reports of 
Ascochyta with the closest confirmed outbreak being near Williams. Several albus lupin crops were 
grown in the region. Despite using clean seed and isolating the crop from other lupins, we found a 
minor outbreak of anthracnose in one crop earlier this year. This outbreak was contained by mowing 
and ploughing in the section of infected crop and the farmer hopes to grow albus again next year. 
Vetches performed well in trials (yield of 1.0-1.9 t/ha) and on-farm. 
Approximately 150 farmers attended pre-season meetings at Badgebup, Borden and Kendenup in 
early to late March. A total of 350 farmers attended field days at trial sites at Gnowangerup, Mt. 
Barker, Jerramungup, Mindarabin, Pingrup, Kendenup and Kojonup. Field days organised in 
association with SBS Rural Iama at Gnowangerup and at Pingrup, with whom we have cooperative 
trials, were particularly popular.  
Esperance Mallee 
M. Seymour, AGWEST, Esperance 
The year began with one of the wettest January’s on record. More than 168 mm of rain fell at Scaddan 
over three days. This caused extensive flooding in the Esperance region and damage to paddocks, 
river systems and roads. It also led to a widespread germination of weeds which required control with 
herbicides. Rain continued to fall in February and March leading to more herbicide use. April, 
however, was exceptionally dry (7 mm at Scaddan) causing delays to sowing. By early May concern 
amongst farmers was growing; after investing heavily in weed control many were still unable to plant a 
crop. Farmers were forced to sow on rainfall events of 2-4 mm and it was not until July that an event 
over 10 mm was recorded. Despite these difficulties the area sown to crops in the Esperance region 
was greater than in previous years and the crops looked excellent leading into September. 
Fungal diseases such as Botrytis and Ascochyta were at very low levels in all crops this season. 
Cereal rust, however, was widespread but rust of faba bean was fairly localised. Late in the year rust 
was also found in a vetch crop for the first time in WA at a property in Scaddan. Hot dry conditions in 
late September and early October followed by frosts, also knocked crops back. Field pea, vetch and 
canola were affected over a wide area but less damage occurred in cereals. Damage to most crops 
was slight but in some cases 70% of the yield was lost. Despite these difficulties field pea and vetch 
produced about 1-1.2 t/ha and faba bean 0.8-1.2 t/ha. Quality was a concern with most field pea 
crops, requiring grading to remove small and frosted seeds. 
The area sown to field pea continued to grow from 7,000 ha in 1998 to over 8,000 ha in 1999, with 
many farmers growing the crop for the first time. The new variety Parafield proved very popular. Seed 
bulk-ups by farmers out yielded Dundale and, importantly, produced larger more marketable seed. 
Vetch also continued to expand in Esperance with 6,500 ha grown; 75% was harvested for grain and 
the remainder used as a green manure or hay. The discovery of rust in vetch, however, is likely to 
temper the expansion of vetches in the medium and high rainfall regions and force growers to use the 
rust resistant variety, Morava. 
After continued excellent results in AGWEST trials in the Salmon Gums area there was a shift in faba 
bean production from the medium rainfall to low rainfall mallee. Thus, the Esperance region 
maintained a faba bean area of 1000 ha but with different growers. It is expected that with the release 
of Fiesta many of the medium rainfall growers will return to faba bean. Generally, faba bean crops in 
the low rainfall Salmon Gums area were good. Aphids were present from May-July and many crops 
were sprayed twice. Growers would have also benefited from a more robust rate of Diuron to help 
check wild mustard, turnip and doublegee weeds. At flowering there was minimal chocolate spot 
occurrence, with only a few crops requiring fungicide application. The rust, which affected two crops 
badly, had not been seen in WA for at least two years. Faba bean rust in WA is erratic and, the 
conditions, which were so amenable to the development of the disease in 1999, are unlikely to occur 
most other years. 
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The Pulse Association of the South East Inc. (PASE) continues to represent the Esperance port zone 
pulse growers in all aspects of pulse marketing and promotion. In conjunction with PASE, a number of 
major field days concentrating on pulses were conducted in 1999. They were well attended by 
farmers, consultants, company agronomists and the media. In addition, the mailing list of the 
occasional newsletter “Setting the PASE” was expanded to include all mallee farmers in the 
Esperance region. 
Table 1. Monthly rainfall at experimental sites in 1999 
Trial site Month   
 J F M A M J J A S O N D Total M-O 
Mullewa 16 2 32 106 214 22 94 24 60 9 3 n/a 582 423 
Dongara 0 4A 139 59 A 219 A 85 A 112 44 60 0 0 1 722 519 
Mingenew 0 1 79 26 214 117 2 49 69 37 1 6 602 489 
East BinnuB 0 0 9 40 193 43 65 34 66 21 0 n/a 472 422 
Mukinbudin 7 7 152 19 111 27 46 33 43 8 11 n/a 464 268 
Merredin 26 23 66 33 126 27 62 35 29 27 16 28 498 306 
Cunderdin 10 0 63 7 97 41 63 39 2 24 10 38 393 266 
Bindoon 34 0 61 8 148 95 122 103 83 83 1 38 776 633 
Narembeen 38 5 69 28 87 50 52 69 37 45 8 n/a 488 340 
Kojonup 2 0 22 4 106 120 81 83 74 31 22 45 589 495 
Pingaring 47 0 52 27 53 50 54 48 36 36 8 7 416 276 
Mt Barker 15 13 41 2 104 80 67 59 91 67 33 31 602 467 
Gnowangerup 15 24 15 11 74 47 35 40 41 31 24 42 399 268 
Salmon Gums 128 34 53 15 24 16 64 32 29 15 18 24 452 180 
Pingrup 30 1 13 24 65 40 62 33 31 24 17 34 375 256 
Mindarabin 22 17 41 10 43 42 35 43 33 37 29 24 375 233 
Scaddan 189 47 66 7 30 22 83 33 34 20 10 38 579 222 
Jerramungup 37 19 35 4 44 38 33 37 39 40 24 30 382 232 
Where rainfall data was not available (n/a) at the experimental site or data was missing, the following sites were 
used: 
A Geraldton, B Binnu. 
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PULSE PRODUCTION AGRONOMY 
AND GENETIC IMPROVEMENT 
Faba bean 
Germplasm evaluation 
Faba bean germplasm is evaluated in WA in collaboration with the National Faba Bean Improvement 
Program (NFBIP) based in Adelaide. Lines generated from crosses between Icarus and Ascot (I x A), 
which combine chocolate spot and Ascochyta resistance of these varieties, were evaluated for their 
disease resistance and adaptation to WA conditions. Germplasm imported from ICARDA in Syria were 
also evaluated for their disease resistance and earliness of flowering and maturity. Trials were 
conducted at four locations in 1999. At Merredin 20 promising lines from the germplasm collection of 
the NFBIP and material imported from ICARDA were evaluated with emphasis placed on phenological 
development, particularly earliness of flowering. Trials at Scaddan and Gnowangerup concentrated on 
evaluating I x A lines for resistance to chocolate spot and Ascochyta diseases. The trial at Dongara 
was destroyed by flooding and work on this trial ceased mid-way through the season. 
At Gnowangerup, Fiord produced the greatest yield (<2.5 t/ha) together with lines 415/1 and 
286*970/2/8 (Table 2). Lines 415/1 and 286*970/2/8 had substantially lower Ascochyta scores and 
percentage of rust infection than Fiord and 415/1 also produced its lowest pods higher on the stem 
compared to Fiord. These are all favourable characteristics and these lines will be evaluated for 
chocolate spot resistance in the 2000 season. Overall, 13 lines (including Fiord) produced greater 
yields than Barkool, which in recent years has been the best yielding variety in WA. Nearly all lines 
had lower Ascochyta score than the varieties currently grown except Ascot. Similarly, all lines except 
two (524, 983) showed a lower incidence of rust infection than the varieties currently grown, except for 
Fiesta which showed only a moderate amount of rust infection. Only six lines started flowering earlier 
than Fiord and only one reached 50% flowering before Fiord. Chocolate spot infection was only mild 
and occurred late in the season, hence lines could not be evaluated for their resistance to chocolate 
spot disease in this trial. 
Barkool produced the greatest yield at Merredin, and only two lines produced higher yields than Fiord 
Table 3. About half of the lines tested had a lower Ascochyta score than Fiord, but none had better 
Ascochyta scores than Ascot. Chocolate spot disease did not occur in this trial. Days to 50% flowering 
and appearance of the first pod did not vary significantly between the lines in the trial. 
Only very slight symptoms of Ascochyta or chocolate spot disease occurred at Scaddan and hence 
plants could not be rated for their resistances to these diseases. Nevertheless, several A x I lines 
produced yields that approached that of Fiord and Barkool, and were greater than Fiesta (Table 4). 
These lines will be included in disease screening nurseries for intensive testing of their resistance to 
chocolate spot disease next year. All A x I crosses flowered later than Fiord or Barkool. 
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Table 2. Seed yield, time in days after sowing to flowering and podding, ratings of the severity of 
Ascochyta blight or rust, and other traits of faba bean germplasm at Gnowangerup (99GS13) 
sown 13 May 
Line 
50% 
flowering 
50% 
podding 
Ascochyta 
score1 
Rust 
infection2 
Lodging 
score3 
Height of 
lowest pod 
Seed yield 
(kg/ha) 
Seed yield 
(% of Fiord) 
Aquadulce 91 116 3.7 65 3.0 27.3 1497 60 
Ascot 86 104 2.7 61 1.9 17.0 1935 77 
Barkool 80 97 4.7 71 2.3 18.0 2086 83 
Deep Purple 83 100 5.7 64 2.1 20.0 2368 95 
Fiesta 82 102 5.0 46 2.7 25.0 2187 87 
Fiord 81 97 6.3 72 2.5 21.3 2504 100 
Fiord Pale 84 99 6.3 72 2.7 23.7 2345 94 
Icarus 103 119 6.0 62 2.3 27.7 1392 56 
Manafest 95 111 5.7 69 2.3 36.0 1815 72 
415/1 90 110 2.0 37 2.7 36.0 2571 103 
286*970/2/8 76 95 2.0 47 2.7 13.0 2542 102 
983 80 100 6.0 67 2.1 30.0 2396 96 
286*970/3/4 76 99 3.0 43 2.1 25.0 2254 90 
AxI 12/2 93 110 2.7 43 2.5 31.0 2205 88 
AxI 7/5 95 110 3.0 59 2.7 26.3 2182 87 
AxI 56/1 95 113 2.3 42 1.9 28.0 2127 85 
AxI 15/1 91 107 2.7 42 2.1 19.7 2112 84 
AxI 30/4 92 111 3.7 47 2.5 32.3 2089 83 
AxI 35/3 93 113 2.7 34 1.6 19.0 2037 81 
AxI 31/5 86 101 3.0 65 1.9 25.7 2024 81 
AxI 12/8 89 108 2.7 45 2.7 31.0 2022 81 
AxI 7/3 92 107 2.3 53 2.1 25.0 1987 79 
524 86 101 7.0 91 2.7 18.7 1957 78 
AxI 30/5 92 109 3.0 41 2.1 24.0 1956 78 
278/2 86 108 2.0 40 2.1 35.0 1944 78 
AxI 8/1 94 112 4.3 31 1.9 28.7 1928 77 
278 88 109 3.3 40 2.7 26.3 1919 77 
AxI 12/4 89 105 2.7 51 2.9 28.3 1910 76 
AxI 19 96 112 3.3 54 1.7 27.3 1909 76 
1038 78 99 3.7 56 2.3 26.7 1898 76 
286*970/14/2 82 104 3.0 13 3.2 21.0 1888 75 
AxI 63/5 95 111 3.0 61 1.9 26.7 1864 74 
278/1 86 105 3.0 37 2.1 23.0 1833 73 
AxI 12/6 93 111 2.7 34 2.7 27.0 1824 73 
AxI 7/6 93 111 2.0 47 1.7 25.3 1799 72 
286*970/4/5 77 100 4.0 63 2.7 20.0 1774 71 
AxI 22/6 95 114 2.7 58 2.1 26.0 1718 69 
610 80 101 3.3 45 3.8 23.3 1675 67 
AxI 54/3 95 111 3.0 38 1.6 28.3 1588 63 
AxI 15/2 91 108 2.7 52 2.1 20.0 1550 62 
LSD 0.5 0.8 0.31 1.4 0.20 2.23 103.2 - 
CV 1 2 20 21 7 20 12 - 
1 Ascochyta score:  1 = slight, 9 = severe 
2 Percentage of stems showing symptoms of rust infection 
3 Lodging score: 1 = flat, 5 = erect 
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Table 3. Seed yield (kg/ha), time in days after sowing to flowering and first pod, and rating of the 
severity of Ascochyta blight of faba bean germplasm at Merredin (99ME14) sown 24 May 
Line 
50% 
flowering 
First pod 
Ascochyta 
Score 
Seed yield 
(kg/ha) 
Seed yield 
(%of Fiord) 
Ascot 100 109 1.0 1449 81 
Barkool 108 105 3.7 2331 131 
Deep Purple 108 105 3.5 1690 95 
Fiesta 100 108 3.0 1731 97 
Fiord 98 106 4.0 1780 100 
Icarus 101 109 4.7 1634 92 
Manafest 100 108 4.0 1029 58 
Rebaya 98 106 7.5 1038 58 
1020 98 105 4.3 1925 108 
575 98 107 1.3 1809 102 
482 99 106 3.7 1762 99 
779 100 108 2.7 1740 98 
278 98 106 2.8 1709 96 
823 98 106 5.0 1507 85 
610 100 107 2.0 1422 80 
80 98 106 1.3 1371 77 
982 98 106 3.0 1267 71 
524 98 106 4.3 1258 71 
46 99 107 2.0 1169 66 
1419/1 99 106 5.2 1156 65 
115/3 98 106 3.3 1140 64 
1418/1 98 105 6.3 995 56 
LSD 8.8 2.8 0.82 561.7 - 
CV 5.4 2 14 23 - 
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Table 4. Time in days after sowing to 50% flowering, and seed yield of faba bean germplasm at 
Scaddan (99ES8) sown 4 June 
Line 50% flower 
Seed yield 
(kg/ha) 
Seed yield 
(% of Fiord) 
Ascot 75 1833 87 
Barkool 75 2183 104 
Deep Purple 75 2151 102 
Fiesta 75 1884 90 
Fiord 75 2099 100 
Icarus 91 1439 69 
Manafest 86 1469 70 
AxI 54/3 84 1994 95 
AxI 56/1 83 1994 95 
AxI 30/5 85 1988 95 
AxI 7/6 83 1982 94 
AxI 30/4 81 1952 93 
AxI 7/3 83 1947 93 
AxI 12/2 81 1927 92 
AxI 35/3 82 1912 91 
AxI 7/5 84 1891 90 
AxI 15/2 82 1873 89 
AxI 22/6 85 1860 89 
AxI 12/6 79 1860 89 
AxI 12/8 81 1856 88 
AxI 15/1 81 1824 87 
AxI 19 83 1821 87 
AxI 12/4 78 1818 87 
AxI 31/5 81 1809 86 
AxI 63/5 84 1801 86 
AxI 8/1 83 1762 84 
LSD 4.8 343.1 - 
CV 8 11 - 
Variety evaluation 
Five faba bean varieties were evaluated at seven sites in 1999. Flooding destroyed trials at two sites 
(Dongara and Narembeen) so results from five sites are presented here (Table 5 and 6). The aim of 
this work was to evaluate the adaptation of faba bean varieties to the wide range of growing conditions 
in the WA grain belt. Icarus and ACC286 were omitted from the evaluation trials in 1999 after results 
from previous years have shown these varieties to produce consistently low yields. 
Yields were good at all sites except Jerramungup. Seed was spilled during sowing at this site so plant 
densities were lower than optimum, in addition harvest losses were high. Rainfall at Jerramungup was 
only 80% of the long term average and nodulation of plants were poor. These factors led to the poor 
yields at this site. Disease did not significantly affect the growth of crops at any site. 
There were few statistically significant differences between varieties, but nevertheless clear patterns 
were evident. Deep Purple and Fiord produced consistently good yields at all sites with the overall 
average yield of Deep Purple being slightly higher than Fiord. Barkool produced the greatest yield at 
Latham and Gnowangerup, but produced relatively low yields at Jerramungup and Mullewa. Average 
yield of Barkool over all sites however, was comparable with that of Fiord and Deep Purple. Fiesta, 
which is slightly later flowering the other varieties, produced the lowest yield at Mukinbudin. At this site 
plant establishment of Fiesta was also lower than the other varieties. At the other sites, Fiesta 
produced about 90-95% of the yields of Fiord or Deep Purple, except at Mullewa where yields were 
comparable. The average yield of Ascot was the lowest of all varieties. Ascot produced substantially 
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lower yields than Fiord at Jerramungup and Latham. The poor yield at Jerramungup was caused by a 
very low plant density, while plant density was also low (for Ascot – see section on sowing rate) at 
Latham. 
Disease levels were not high in any trial in 1999, hence, the resistance of Ascot to Ascochyta blight 
and tolerance of Fiesta to chocolate spot and Ascochyta blight was not expressed. Under moderate or 
severe disease pressure the yields of Fiesta and Ascot would be expected to similar or greater than 
Fiord, Barkool or Deep Purple. Seeds of Fiesta are larger and have a more favourable colour than 
seeds of the other varieties. Fiesta therefore is more readily classified into the human consumption 
grade and may attract a premium in the future. The greater disease resistance and better grain quality 
of Fiesta therefore make it an viable alternative to the other varieties despite the lower yields it 
produces in some areas. 
Table 5. Plant establishment (plants/m2) in faba bean variety trials 
 Jerramungup Mukinbudin Mullewa Latham Gnowangerup  
 99JE2 99ME26 99MW6 99TS3 99GS20  
Variety 11 June 17 May 15 May 24 May 13 May Mean 
Fiord 29 38 38 38 44 37 
Deep Purple 32 40 37 40 46 39 
Fiesta  27 34 38 35 47 36 
Barkool 43 39 42 41 53 44 
Ascot 22A 40 42 34 52 38 
LSD 5% 7.0 4.8 10.2 7.7 4.6  
CV% 6 8 17 14 8  
A Very low seeding rate because of spillage at time of sowing. 
Table 6. Seed yields (kg/ha) from faba bean variety trials 
 Jerramungup Mukinbudin Mullewa Latham Gnowangerup   
 99JE2 99ME26 99MW6 99TS3 99GS20   
Variety 11 June 17 May 15 May 24 May 13 May Mean %Fiord 
Fiord 879 2261 1836 2704 3025 2141 100 
Deep Purple 880 2301 1878 2788 3014 2172 101 
Fiesta  826 1766 1858 2576 2822 1969 92 
Barkool 689 2293 1736 2840 3062 2124 99 
Ascot 611a 1843 1756 1916 1616 1748 82 
LSD 5% 507.5 343.1 197.1 267.4 404.5   
CV% 35 11 7 7 17   
A Very low seeding rate because of spillage at time of sowing. 
Sowing rate 
Plant density has a large effect on crop growth, seed yield and profitability. Previous research in WA 
concentrated on Fiord faba beans and showed that, in the absence of disease, seed yield increased 
with higher sowing rate and the maximum economic plant density was obtained at about 45 plants/m2 
(Loss et al 1998). Further work is needed, however, to determine if other varieties show similar 
relationships between plant density and seed yield, because seed size, growth habit and phenology 
vary substantially between varieties. Field trials were conducted at four sites to determine the effect of 
increasing sowing rate on plant establishment and seed yield of three faba bean varieties. Results 
were obtained from Merredin and Pingaring, but flooding destroyed the trial at Dongara. No significant 
disease problems occurred at any site. 
At the same sowing rate, different plant densities were obtained for each species (Table 7). As 
expected, the highest plant densities were obtained with Ascot, the variety with the smallest seeds, 
and the lowest plant densities were obtained with Fiesta, the variety with the largest seeds. There was 
a linear relationship between sowing rate and plant density for every variety and similar plant densities 
were obtained for each variety and sowing rate combination at both sites. The maximum yields 
 20 
occurred at the highest sowing rate for all varieties, except for Fiesta at Cunderdin where maximum 
yield was obtained at 220 kg/ha. Fiord produced the greatest seed yield at both sites. 
The relationship between plant establishment and seed yield was different for each variety and these 
differences were consistent across sites (Figure 4 and 5). Fiord showed a similar response to 
increasing plant density as in previous studies, with seed yield tending to level off at about 
45 plants/m2. A lower response to increased plant density occurred in Fiesta with the seed yield 
tending to level off at about 30 plants/m2. The seed yield of Ascot continued to increase up to a plant 
density of about 55 plants/m2. However, for any given plant density, the seed yield of Ascot was lower 
than Fiord and Fiesta. These results agree with results obtained in 1998, a year where moderate to 
severe chocolate spot occurred in the trials (Loss et al, 1999). 
Our current recommended sowing rates for Fiord and Fiesta are consistent with the results obtained in 
this experiment (45 plant/m2 for Fiord and 25-30 plants/m2 for Fiesta), however recommended sowing 
rates for Ascot may need to be increased. Further analysis however is required in order to determine 
the economic optimum sowing rate. 
Table 7. Effect of sowing rate on plant density (plants/m2) and seed yield (kg/ha) of three faba bean 
varieties grown at Cunderdin and Pingaring 
   Cunderdin     Pingaring   
   99AD18     99NE10   
Sowing   
25 May     20 May   
rate Plants/m2 Seed yield Plants/m2 Seed yield 
(kg/ha) Ascot Fiesta Fiord Ascot Fiesta Fiord Ascot Fiesta Fiord Ascot Fiesta Fiord 
60 17 11 12 1262 1622 1513 16 9 12 1115 1218 1482 
140 33 21 26 1876 1900 2414 34 20 26 1751 1859 2016 
220 55 28 36 2275 2160 2806 50 32 36 2022 2227 2349 
300 63 38 49 2369 2271 3059 68 41 46 2239 2141 2575 
L.S.D. 5%  5   298   4   192  
CV%  11   10   9   7  
 21 
Figure 5 Seed yield response of three faba bean varieties to
increasing sowing rate at Pingaring (99NE10)
Figure 4 Seed yield response of three faba bean varieties to
increasing sowing rate at Cunderdin (99AD18)
0
500
1000
1500
2000
2500
3000
3500
0 10 20 30 40 50 60 70
Plant establishment (plants/m
2
)
G
ra
in
 y
ie
ld
 (
k
g
/h
a
)
A sco t
F ies ta
F io rd
0
500
1000
1500
2000
2500
3000
0 10 20 30 40 50 60 70 80
Plant establishment (plants/m
2
)
G
ra
in
 y
ie
ld
 (
k
g
/h
a
)
A sco t
F ies ta
F io rd
 22 
Desi chickpea 
Breeding highlights  
The chickpea breeding program started in 1992 as the Western Region module of the Australian 
Coordinated Chickpea Improvement Program (ACCIP) funded by GRDC. The aim is to develop 
varieties suited to short season environments of the WA grain belt. The program focuses mainly on 
the desi type but limited selection work is also conducted on kabuli types. 
The discovery of the blight caused by Ascochyta rabiei in WA in the 1999 season had a profound 
effect on the direction of the breeding program and its expected outcomes. All advanced breeding 
material was sent to the eastern States for testing against Ascochyta blight and resistant lines 
included in the crossing program in anticipation. Considerable resources will now need to be diverted 
to incorporating resistance in the breeding material. The release of any new chickpea variety will be 
delayed to complete the appropriate tests for reaction against Ascochyta blight to ensure that the new 
varieties are not Ascochyta “suckers”. On the positive side, the ban on import of chickpea seed from 
the eastern States will be lifted and the free flow of germplasm from the core Program at Tamworth, 
NSW will allow enhanced field evaluation in WA. 
The 1999 crossing program aimed at combining high yield and adaptation of locally bred WACPE lines 
(2003, 2012, 2013 and 2021), Heera, Sona, and ICCV 88201 with sources of erectness and improved 
agronomic traits from imported lines (ICC 33, BG 276 and BG 362). In addition, cold tolerance was 
incorporated through crossing with ICCV 92501, ICCV 92504 and ICCV 93928 and resistance to pod 
borer through crossing with ICC 506. The Ascochyta blight resistant lines ICC 13729, ICC 14903, 
ICCV 96808 and ICC 96839 were also incorporated in the crossing program. 
Over 3,000 plots were sown at Merredin, Wilgoyne and Dalwallinu. Most of the genetic material at 
selection and testing stages originated from cold tolerance studies at CLIMA (see section on 
Resistance to chilling at flowering and to budworm for further details). The genetic material from 
crosses made at the core National Program at Tamworth was again available at the F4 and F5 stages 
for single plant selection for the first time since the quarantine ban. 
Twenty five lines have been selected for promotion to the 2000 regional CVT program (Table 8). Most 
of these lines originate from the “pollen selection for cold tolerance” studies conducted through 
CLIMA. Lines T1587-6-6, Tyson-2-11, Amethyst-10-6, Tyson-1-35, Amethyst-10-3, Amethyst-1-2, 
Tyson-2-13, T1587-15-4, Tyson-1-37, Amethyst-2-26, Tyson-1-33, Tyson-1-6, T1587-15-3 and Dooen-
1-25 showed yield superiority over Tyson. Tyson produced greater yields than Sona and Heera in 
1999 due to its later flowering habit which was favoured with the unusually high and well-distributed 
rainfall during the growing season. Line T1587-6-6 was particularly notable, producing the greatest 
seed yield, with large seeds and a seed colour similar to Heera. The near-release lines WACPE 2003 
and WACPE 2013 continued to show their potential in this trial. 
A preliminary assessment of the 1999 CVT data supports the release of one or more of three lines. 
Lines 8825-20H and WACPE 2013 are both high yielding and 8825-20H has particularly good seed 
quality. Line WACPE 2012, with yield comparable to Tyson, Heera and Sona, is the tallest amongst all 
advanced chickpea lines and released varieties with an outstanding seed quality. However, any 
release will be delayed until an assessment of their reaction to Ascochyta blight becomes available. 
 23 
Table 8. Lines selected from advanced breeding trials for CVT in the 2000 season 
Entry Pedigree Seed yield as % of Tyson 
100 seed 
weight 
Seed 
colour  
  Dalwallinu Merredin Wilgoyne (g) ratingA 
Heera   Control 94 95 116 17.99 4 
ICCV88201   Control 103 98 111 14.61 3 
Norwin   Control 104 102 121 13.98 2 
Sona  Control 84 89 103 17.05 2 
Tyson   Control 100 100 100 11.58 5 
WACPE2003   Control 102 100 112 20.08 3 
WACPE2012   Control 99 99 106 20.67 3 
WACPE2013   Control  108 102 113 16.11 3 
WACPE2019   Control 99 96 93 14.37 4 
T1587-6-6  109 103 119 19.68 4 
Tyson-2-11  109 103 115 16.59 5 
Amethyst-10-6  108 101 127 15.87 5 
Tyson-1-35  107 104 105 19.89 4 
Amethyst-10-3  106 103 110 15.30 3 
Amethyst-1-2  103 101 119 15.78 2 
Tyson-2-13  103 98 109 16.61 5 
T1587-15-4  102 99 92 17.65 5 
Tyson-1-37  102 101 108 21.81 4 
Amethyst-2-26  101 95 103 16.90 4 
Tyson-1-33  101 100 111 20.21 4 
Tyson-1-6  101 99 109 18.83 4 
T1587-15-3  101 100 102 14.72 5 
Dooen-1-25  101 98 91 17.35 3 
Tyson-1-34  98 102 104 18.85 5 
Tyson-1-49  96 96 95 17.70 5 
Dooen-1-15  96 96 87 16.84 4 
Amethyst-9-2  96 97 92 12.63 2 
Tyson-4-6  96 96 82 14.85 4 
Amethyst-1-25  95 94 127 19.72 2 
Dooen-4-1  94 97 99 16.86 2 
Amethyst-11-1  91 95 81 12.30 2 
Amethyst-1-17  88 92 138 15.40 1 
Amethyst-1-1  86 91 116 13.79 2 
Tyson-3-3  84 93 64 16.15 5 
Tyson’s yield (kg/ha)  2106 1954 769   
A Seed colour was rated according to the chart produced by the ‘core’ module. 
Cold tolerant germplasm evaluation 
Desi chickpea germplasm, including early flowering and reputedly cold tolerant lines introduced from 
ICRISAT India, (as part of Dr Sethi’s visit) was evaluated for adaptation and yield at Mullewa and 
Merredin in 1998. Promising lines from these trials were tested at a wider range of sites in 1999 
(Table 9). On average across sites, the introduced lines produced greater yields than the commercial 
varieties, with the exception of ICCV95903, particularly in the northern and central regions. 
ICCV95907, DZ-10-11 and ICCV95908 produced the highest yields. 
Glasshouse and field studies in WA have indicated that the cold tolerant lines (ICCV lines) appear to 
possess sufficient cold tolerance for bud development and flowering, but pod set has still been 
inhibited by low temperatures in the central and southern wheatbelt regions (Merredin, Nyabing, 
Gnowangerup). Temperatures are much lower than in northern India, where these lines were bred. 
The new cold tolerant lines may well be adapted to the northern and central agricultural regions where 
early flowering is essential and a smaller degree of cold tolerance is required than the southern 
regions. The lines in this trial will be further evaluated during 2000 for adaptation, seed yield and 
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particularly Ascochyta resistance. Several of these lines have already been crossed with standard 
varieties such as Sona and Heera. The progenies from these crosses are currently being evaluated in 
the breeding program. 
Table 9. Seed yields (kg/ha) of desi chickpea lines in germplasm evaluation trials 
 Mullewa Cunderdin Merredin Gnowangerup   
 99MW4 99AD14 99ME17 99GS15   
Line 15 May 25 May 24 May 31 May Mean % Tyson 
Heera 1444 1965 1327 1075 1453 101 
Sona  1360 1900 960 891 1278 89 
Tyson 1399 2022 1528 785 1434 100 
ICCV95903 1238 1810 1545 755 1337 93 
ICCV95907 1651 2297 1800 779 1632 114 
ICCV95908 1479 2077 1688 707 1488 104 
ICCV95910 1532 2122 1738 975 1592 111 
DZ-10-11 1423 2010 1880 689 1501 105 
UNE946-512 1462 1968 1252 1143 1456 102 
L.S.D. (5%) 145 139 650 155   
CV% 6 4 25 10   
 
Variety testing 
Crop variety testing of advanced chickpea breeding lines and varieties were expanded to a number of 
new sites during 1999. Above average rainfall together with stored soil moisture from autumn and 
spring rainfall at most locations produced good seed yields in chickpea. In the five stage 3 trials, Sona, 
Heera and many advanced breeding lines produced 103 to 117 % greater seed yield than the 
standard variety Tyson (Table 10). Two lines (WACPE2056 and WACPE2066) produced the greatest 
seed yields. Ascochyta blight was not observed at any of the stage 3 sites. 
In 1999, stage 4 trials were conducted at nine sites throughout the grain belt (Table 11). In addition to 
desi chickpea lines, the kabuli chickpea variety Kaniva and an advanced breeding line G846-3-9 were 
included. The greatest average yield was recorded at Morawa (2.1 t/ha) followed by Tammin and 
Marchagee. On average Heera and Sona produced between 1 and 5% greater seed yield than Tyson, 
respectively. Five advanced breeding lines produced more than 5% greater seed yield than Tyson. 
Kabuli chickpea varieties produced about 75 to 80% seed yield of Tyson. Although G846-3-9 
produced slightly lower seed yield than Kaniva, preliminary data indicates thast it has larger seed size 
in G846-3-9. Ascochyta blight was not recorded at any of the stage 4 trial sites. At present, the 
Ascochyta blight resistance of the superior lines are not known and this will be tested in the field in WA 
the and eastern states during 2000 season. 
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Table 10. Chickpea seed yields (kg/ha) from Crop Variety Testing stage 3 trials 1999 
 Dalwallinu Marchagee Katanning Mullewa Merredin  SY 
 99PB05 99BA25 99GS36 99MW24 99ME59 Mean % Tyson 
Dooen  1151 1017 1537 1272 1244 87 
Heera 2398 1422 1155 1446 1167 1518 106 
Nabin 1946 1078 1009 1242 955 1246 87 
Sona 1881 1581 1007 1472 1443 1477 103 
Tyson 2261 1449 1093 1593 1173 1430 100 
WACPE2050  1470 928 1405 1279 1270 89 
WACPE2051 2054 1600 1147 1373 1246 1484 104 
WACPE2052 2195 1494 1021 1468 1272 1490 104 
WACPE2053 2128 1519 983 1523 1461 1523 107 
WACPE2054 2053 1426 1279 1330 1151 1448 101 
WACPE2055 2103 1404 1210 1673 1247 1527 107 
WACPE2056 3025 1503 973 1379 1455 1667 117 
WACPE2057 2382   1421 913 1572 110 
WACPE2058 2149 1573 1105 1518 1370 1543 108 
WACPE2059  1491 1065 1405 1427 1347 94 
WACPE2060 1910 1322 1257 1345 1099 1387 97 
WACPE2061  1668 1222 1252 1092 1309 92 
WACPE2062 2353  1135 1459 1301 1562 109 
WACPE2063 2418   1421 1032 1624 114 
WACPE2064 2045 1313 1160 1545 1136 1440 101 
WACPE2065  1468 1080 1741 1255 1386 97 
WACPE2066 2556  1404 1406 1327 1673 117 
WACPE2067  1479 1271 1715 1202 1417 99 
WACPE2068 2561 1383 1004 1249 1275 1494 104 
WACPE2069 2154  1349 1615 1436 1639 115 
WACPE2070  1527 1262 1541 1390 1430 100 
WACPE2071 2429 1523 1188 1481 1327 1590 111 
WACPE2072 1970 1537 1195 1512 1248 1492 104 
WACPE2025 2182 1540 1188 1402 1076 1478 103 
WACPE2026 1729 1403 943 1401 1272 1350 94 
WACPE2032 2418 1508 1171 1428 1241 1553 109 
WACPE2033  1311 1052 1490 1173 1257 88 
WACPE2043 1996 1608  1660 1184 1612 113 
WACPE2046 2059 1653 1150 1576 1172 1522 106 
Mean  2206 1462 1126 1471 1237   
 
 
 26 
Table 11. Chickpea seed yields (kg/ha) from Crop Variety Testing stage 4 trials 1999 
 Dalwallinu Marchagee Katanning Mullewa Morawa Kalannie Wilgoyne Merredin Tammin  SY 
 99PB06 99BA26 99GS37 99MW25 99GE61 99WH27 99PB14 99ME60 99AD39 Mean % Tyson 
Dooen 320 1365 744 1163 2058 1346 672 1495 1759 1214 93 
Heera 844 1364 920 1280 2295 1345 880 1380 1636 1327 101 
Kaniva 1203 1005 329 790 1595 980 849 1431 1324 1056 81 
Tyson 888 1538 874 1327 2085 1272 669 1395 1743 1310 100 
Sona 1079 1407 955 1154 2390 1322 874 1617 1620 1380 105 
G846-3-9 886 1016 464 840 1645 735 844 1307 1069 978 75 
8825-20H 959 1395 1178 1350 2412 1363 972 1482 1732 1427 109 
WACPE2003 724 1215 1342 1216 2328 1472 817 1358 1584 1340 102 
WACPE2013  1437 1100 1309 2201 1359 775 1378 1648 1401 107 
ICCV-88201 834 1259 1084 1152 2138 1340 855 1268 1611 1282 98 
WACPE2012 564 1541 1166 1206 2079 1472 884 1496 1489 1322 101 
WACPE2014 728 1361 1167 1248 2249 1299 852 1318 1568 1310 100 
WACPE2019 504 1344 847 1122 2130 1369 796 1597 1549 1251 95 
WACPE2021 627 1293 911 1230 2162 1339 857 1437 1655 1279 98 
WACPE2024  1527 951 1211 2112 1481 876 1329 1680 1396 107 
WACPE2027 597 1394 1108 1205 2079 1455 799 1487 1455 1287 98 
WACPE2028 1067 1433 1144 1250 2019 1308 802 1549 1444 1335 102 
WACPE2030 1315 1255 687 1281 2152 1213 752 1162 1518 1259 96 
WACPE2031 1555 1349 1190 1252 2210 1282 838 1533 1626 1426 109 
WACPE2044 777 1497 925 1226 2310 1343 825 1600 1498 1333 102 
WACPE2045 1424 1520 1284 1186 2290 1340 676 1511 1300 1392 106 
WACPE2047  1477 1002 1011 2242 1394 912 1443 1660 1393 106 
WACPE2048 928 1463 1101 1307 2017 1244 909 1518 1459 1327 101 
WACPE2049 1207 1260 1231 1295 2181 1308 651 1113 1530 1308 100 
Mean  906 1363 988 1192 2141 1308 786 1425 1548   
 27 
Traits associated with drought resistance in chickpea 
J. Berger, N.C. Turner, CLIMA and CSIRO Plant Industry, R.J. French, AGWEST, 
R. Carpenter, C. Ludwig and R. Kenney, CSIRO Plant Industry 
Previous glasshouse studies have indicated that remobilisation of N, and to a lesser extent, C, may be 
important for developing seeds on water-stressed chickpeas. In order to build on these results a field 
experiment was undertaken based on six desi and three kabuli genotypes subjected to: a) post 
flowering drought imposed using a rainout shelter, and b) post-flowering irrigation. Dry matter 
remobilisation was estimated throughout the growing season using serial biomass cuts which were 
dissected into component plant organs (leaves, stems, pods, seeds, pod walls). As a result, leaf, stem, 
pod and seed weight changes over time could be monitored, and compared using various slope 
parameters derived from fitting curves. 
Figure 6 shows that seed yield under post-flowering drought was strongly correlated to the maximum 
seed growth rate (r=0.73, P<0.025), and also to the rate of leaf biomass loss. In other words, 
genotypes that yielded well were able to increase seed weight quickly, and concurrently lose dry 
matter from the leaves. We suggest that biomass lost from leaves is at least partly remobilised into 
growing seeds. The relationship between leaf loss and seed yield is quadratic because of the inclusion 
of the kabuli chickpea germplasm. Previous work has shown that kabuli chickpeas are poor 
remobilisers of C. If Bumper, Garnet and Kaniva are excluded from the regression shown in Fig. 6, a 
highly significant linear correlation between leaf loss and seed yield among the desi chickpeas is 
revealed (r2=0.7). 
If dry matter remobilisation from leaf to seed is an important mechanism associated with yield 
maintenance in drought stressed desi chickpeas (Fig. 6), it follows that peak leaf biomass may also be 
associated with productivity. Indeed, Fig. 7 demonstrates a very strong, positive linear relationship 
between maximum leaf weight and seed yield (r2=0.9) among desi chickpea genotypes. 
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Figure 6. Seed yield as a function of maximum seed growth rate (•) and the rate of leaf biomass loss 
(◼) in chickpeas subjected to post-flowering drought. 
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Lin regression excluding Kabuli
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Figure 7. The effect of peak leaf weight on final seed yield in nine genotypes of chickpea. Kabuli 
genotypes (Bumper, Garnet and Kaniva) are excluded from the regression presented on the 
basis that these varieties do not remobilise C from leaves to seed (see Fig. 6). 
While these relationships look promising, this data is only based on one year’s work, and more work is 
required before we can make firm recommendations to breeders on the traits that should be 
emphasised in breeding programmes. By increasing the germplasm pool under investigation we hope 
to get a good understanding of the significance of these traits in the adaptation to drought in the 
chickpea. 
Genotype x environment analysis of chickpea adaptation 
J. Berger and N. Turner, CLIMA and CSIRO Plant Industry, and K.H.M. Siddique, 
AGWEST, South Perth 
As a central part of the investigation into drought tolerance in chickpea, 73 genotypes dominated by 
putatively drought resistant Indian germplasm, but also including 18 Australian cultivars and advanced 
breeding material, are being grown at 12 sites throughout Australia and India. There is a wealth of 
diversity for most attributes measured in this collection of germplasm, and this is demonstrated by the 
range of phenology and productivity, both on a broad scale and per plant basis, recorded at Merredin 
in 1999 (Table 12). Moreover, there is considerable diversity between evaluation sites as well:  to date 
we have recorded in excess of a 6 fold difference in yields, from Minnipa (1999) at 0.34 t/ha, to Kanpur 
(1998/99), India at 2.2 t/ha. 
The combination of genotype and environmental diversity results in highly significant interaction 
effects. AMMI (additive main effects and multiplicative interaction) modelling based on the 1998 data 
set has revealed clustering between environments and genotypes (data not presented). As more sites 
and seasons are added to this data set, we anticipate that the clustering of genotypes and sites will 
give useful information on environmental adaptation in chickpea. We hope to be able to classify similar 
environments (based on chickpea yield response) using physical descriptors such as climate and soil 
data, and simultaneously identify well-adapted genotypes. Differences between clusters of specifically 
adapted genotypes should reveal yield-related traits under the various environmental conditions. By 
contrasting drought-stressed with well-watered environments, we hope to get a better understanding 
of drought adaptation in the chickpea. 
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To date our evaluation of this germplasm selection at Merredin has revealed considerable potential. In 
1999 more than 26 genotypes yielded significantly more (LSD0.05=0.52 t/ha) than Tyson (1.76 t/ha), 
and 4 genotypes were more productive than Sona (2.18 t/ha). Moreover, the germplasm pool contains 
some very tall and large-seeded material, both traits of economic significance in chickpeas (Table 12).  
Table 12. Phenology and productivity of 73 chickpea genotypes from Indian and Australian origin 
evaluated at Merredin in 1999 
Accession Mean Range (min-max) 
Start of flowering (days) 86 69-109 
Start of podding (days) 106 90-128 
Maturity (days) 151 142-169 
Pod filling phase (days) 38 32-48 
Plant height (cm) 40 30-67 
Seed yield-harvester (t/ha) 1.4 0.5-2.1 
Seed yield-quadrat (t/ha) 2.1 1.2-2.8 
Plot biomass (t/ha) 4.3 2.9-7.3 
Harvest index (%) 49.5 31.6-56.9 
Biomass per plant (g) 11.4 6.0-20.2 
100 seed weight (g) 19.3 12.3-44.7 
 
Carbon fixation by chickpea pods under terminal drought 
Q. Ma, CLIMA, M.H. Behboudian, Massey University, New Zealand, N.C. Turner and 
J.A. Palta, CLIMA, and CSIRO Plant Industry 
Studies in the field at Merredin over two different seasons showed that the rates of photosynthesis in 
the leaves of chickpea were very low throughout seed filling due to terminal drought. These studies 
suggested that photosynthesis by the pods could not compensate for the low rates of photosynthesis 
in the leaves. 
The influence of terminal drought on the rates of photosynthesis of pods and their subtending leaves 
in chickpea (cv. Sona) was further investigated under controlled conditions in the glasshouse at 
CSIRO, Floreat Park. At a light intensity of 900 mol m-2 s-1 (half full sunlight) or higher, the rate of net 
photosynthesis of subtending leaves of 10-day-old pods was 24 and 6 mol m-2 s-1 in the well-watered 
and water-stressed plants when the predawn leaf water potential (predawn) was -0.65 and -1.40 MPa, 
respectively. Leaf photosynthesis decreased further with the decrease in predawn so that the rate of net 
photosynthesis was 4.5 mol m-2 s-1 at predawn= -2.29 MPa and 0.5 mol m-2 s-1 at predawn= -3.27 
MPa. 
At the same values of light intensity, the net photosynthetic rate of the 10-day-old pods was much 
lower at 0.9 to 1.0 mol m-2 s-1 in the well watered plants and was negative (-0.1 to -0.8 mol m-2 s-1) 
in the water stressed plants. The photosynthetic rates of the pods and subtending leaves also 
decreased with age. The rate of respiration and net photosynthesis inside the pods was estimated by 
measuring the changes in the concentration of carbon dioxide inside the pod when the pods were 
darkened and then put back into the light during the day. Both the water stressed and well watered 
pods had similar values of photosynthesis inside the pod, but the water stressed pods showed 
significantly higher rates of respiration inside the pod and thus higher rates of gross photosynthesis 
than the well watered pods, particularly in the late afternoon. The rate of gross photosynthesis was 
about 1.0 mol g-1 s-1 inside the pods around midday in the water stressed plants, similar to the rate of 
0.8 mol g-1 s-1 in the leaves in the well watered plants. 
Labelling with isotopically labelled carbon dioxide showed that 80% of the initial fixation inside the pod 
occurred in the pod wall and only 20% in the seed coat in both the well watered and water stressed 
chickpea. The results indicate that photosynthesis inside the pod can help to compensate for the low 
rates of photosynthesis in the leaves of chickpeas subjected to drought during seed filling. 
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In a separate experiment the carbon isotope composition of leaves, pod walls, and seeds was 
measured in well watered and water stressed chickpea. Water stressed pod walls and seeds, but not 
leaves, discriminated less against 13CO2 than did the controls. Pod walls and seeds discriminated less 
against 13CO2 than did leaves in both the well watered and water stressed chickpeas. The results tend 
to confirm that refixation of some of the carbon dioxide produced by respiration was occurring inside 
the pod. They also suggest that measurement of carbon isotope composition in pods may provide a 
sensitive tool for assessing the impact of water stress on long-term assimilation by the chickpea. 
Influence of terminal drought on growth and seed quality 
M.H. Behboudian, Massey University, New Zealand, Q. Ma, CLIMA, N.C. Turner and 
J.A. Palta, CSIRO Plant Industry 
While terminal drought frequently reduces seed size of chickpea, a measure of quality in the market 
place, the effect of terminal drought on the composition of chickpea seed is unknown. In this study, the 
effect of water stress, imposed after podding, on plant growth and its reproductive components as well 
as on accumulation of amino acids and soluble sugars in seeds was studied in chickpea. Although 
terminal water stress decreased the total plant growth and yield, it had no effect on the growth of pods 
and seeds that were actively growing at the onset of the stress treatment. The deleterious effect of 
water stress on yield occurred through a decrease in pod formation and an increase in pod abortion. 
While water stress in this study did not reduce seed size in the early-formed pods, seed quality was 
improved through a higher accumulation of soluble sugars, amino acids, and proteins. 
Resistance to chilling at flowering and to budworm  
H. Clarke, CLIMA 
The abortion of flowers and pods at low temperatures is a significant limitation to seed yields of 
chickpea, while Heliothine moths are now a major pest in the Australian farming system. It is evident 
that new early podding varieties will improve yield, particularly in the cool dry regions of southern 
Australia. Combined with better resistance to Helicoverpa sp., early podding will also be a significant 
advantage in avoiding budworm damage later in the season at the time that the moths are most 
active.  
The breeding program in WA now contains promising chilling resistant chickpea lines. These were 
developed at CLIMA by pollen selection among recombinant progeny of crosses between the 
ICRISAT bred cold tolerant CTS60543 and the sensitive variety Amethyst. In trials at Merredin in 
1999, these lines set pods two to three weeks before other varieties such as Sona and Tyson. 
Some progress has also been made in breeding for budworm resistance in 1999. Parents, selected 
from ICRISAT, India, and identified as slightly more resistant than local varieties in the Australian 
environment, were hybridised with susceptible varieties. Segregation of the trait in early generations 
has been observed to a range beyond that of the parents, indicating control by two or more genes. 
Although total resistance has not been observed, this knowledge will assist in planning future breeding 
schedules for chickpea.  
Currently most screening programs for chilling and budworm resistance are field based only. By the 
end of 1999, small populations of chickpea were successfully screened in controlled environments 
using methods developed during this research. The new approach means there is less interference by 
other factors affecting the plant or the insect, and progeny can be screened continuously throughout 
the year. The method is also more sensitive to the limited variation available for both these traits in 
chickpea. Further development will be necessary before large numbers of breeding lines can be 
screened.  
Recently, molecular markers have been linked to resistance to both chilling and budworm in 
segregating progeny from the crosses described above. The markers are based on Amplified 
Fragment Length Polymorphisms (AFLPs), a Polymerase Chain Reaction (PCR) method. Probes for 
each trait are now being developed, and their usefulness will be tested on a range of chickpea 
germplasm in the coming year. Although marker assisted breeding is still at an early stage of 
development, the AFLP method is showing good potential for these two traits in chickpea.  
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Effect of row spacing, sowing rate and orientation on growth and seed yield 
Planting chickpeas in rows spaced wider than the standard 19 cm may have potential to reduce fungal 
disease incidence. Trials in 1998 indicated that in the absence of disease, there is little yield penalty in 
sowing chickpeas at wider row spacing. Botrytis grey mould (BGM) develops when canopy closure 
occurs in the middle of spring. Delaying canopy closure with wide rows may similarly delay BGM 
development to a period when conditions are less favourable for infection. In addition, crops sown in a 
north-south orientation allow better light penetration to dry out the lower leaves, which may further 
reduce disease development. The wide row spacing allowing better ventilation and drying of the crop 
canopy, combined with better light penetration of a north-south orientation may provide good control 
this disease in chickpeas. 
A trial was conducted at Merredin (99ME30) and Mullewa (99MW11) to determine the influence of row 
spacing and planting orientation on disease development in chickpeas. Plots were established at three 
row spacings:  standard (19 cm), wide (38 cm) and extra wide (570 cm), with two sowing orientations:  
north-south or east-west. In addition, two sowing rates were used:  average (120 kg/ha) and double 
the average (240 kg/ha). The sowing rate was increased to encourage disease development by 
creating denser plots. The aim of the trial was to determine whether row spacing, plant density or row 
orientation had an effect on BGM development or seed yield in chickpea. 
Row spacing can affect seed placement hence the seeding depth was measured in one replicate of 
each trial to ensure depths were reasonably constant. The depth of seed placement range from 26 
mm to 77 mm with a slight decrease in depth with wider row spacing (Table 13 and 14). Unfortunately 
leaf disease did not occur at either site in this experiment. The plots were also relatively free of weeds. 
Seedling emergence tended to be greater from plots sown in a north-south direction than plants sown 
in an east-west direction. This was more obvious at the highest sowing rate and at Merredin rather 
than at Mullewa. Plants sown in a north-south direction at Merredin averaged about 10% greater 
yields than those sown in an east west direction. However, neither sowing rate or row spacing affected 
seed yields, hence the greater density of the plants sown in a north-south direction is unlikely to 
explain the greater yields. Plant growth within the plots at the site in Mullewa was very uneven and 
hence conclusive results were not obtained from this site. 
These experiments need to be repeated at a site of known BGM pressure. A possible explanation for 
the effect of planting orientation is that the plants emerging in a slight trench left from the narrow 
points in the east-west orientation received less sunlight during the early stages of emergence. Plants 
sown in the east-west orientation appeared to tilt to the north as if to catch more sun, but this may also 
have been due to the prevailing wind direction. 
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Table 13. The effect of planting chickpea at three row spacings, two densities and two orientations on 
the sowing depth (mm), plant density (plants/m2), and seed yield (kg/ha) at Merredin 
Row  Sowing  
Sowing depth Plant density Seed yield 
spacing rate E-W N-S E-W N-S E-W N-S 
Normal Standard 72 77 54 59 1770 1840 
 High 70 76 107 114 1780 1830 
Wide Standard 60 59 55 55 1730 1940 
 High 51 47 99 115 1770 1910 
Very Wide Standard 52 48 56 57 1770 1880 
 High 50 47 103 114 1770 1810 
L.S.D. 5%  - 7.2 101 
CV (%)  - 6 4 
 
Table 14. The effect of planting chickpea at three row spacings, two densities and two orientations on 
the sowing depth (mm), plant density (plants/m2), and seed yield (kg/ha) at Mullewa 
Row  Sowing  Sowing depth Plant density Seed yield 
spacing rate E-W N-S E-W N-S E-W N-S 
Normal Standard 48 50 68 72 1450 1380 
 High 38 52 128 121 1400 1410 
Wide Standard 36 34 59 60 1450 1350 
 High 36 53 88 91 1410 1360 
Very Wide Standard 38 20 66 70 1350 1440 
 High 44 26 131 138 1380 1360 
L.S.D. 5%  - 10.5 78 
CV (%)  - 11 4 
 
Chickpea nodulation survey 
J. Stott and J. Howieson, Centre for Rhizobium Studies, Murdoch University 
A state-wide survey was conducted to establish baseline data on chickpea nodulation throughout the 
agricultural areas of southwestern Australia. The survey involved sending a questionnaire on chickpea 
crop management and history to over 120 farmers known to be growing chickpea, then visiting 70 of 
them to take a random sample of between 30 and 100 plants from their chickpea crop. The samples 
were transported back to Perth where the roots of each plant were carefully washed in the laboratory 
and rated for nodule development on a scale of 0 to 6 (0 = poor, 6 = excellent). A sample of soil from 
around the plant was also taken, and standard chemical and nutrient tests along with particle size 
analysis were performed. 
In general, the results showed that chickpea nodulation was very good throughout the southwest, 
even with many of first time growers and the less than ideal soil conditions. Through limited choice, 
many growers were attempting to grow chickpea on soils with low pH and the results show that 
nodulation is successful, even down to a soil pH of 4.2 (in CaCl2) (Fig. 8). The root nodule bacteria 
appear to survive quite well under these conditions and this is further shown by the enhanced lateral 
nodulation seen in the crops of repeat growers. The inference is that the limiting factor may be the 
inability of the host plant to tolerate acidic soil. 
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Figure 8. Chickpea nodulation vs soil pH (Severely waterlogged samples are shown as triangles, 
uninoculated samples are shown as squares). 
Another key observation of the survey was that growers are tending to use more than the 
recommended rate of inoculant, primarily to ensure successful nodulation but possibly also to gain 
superior nodulation. A lot of growers are using 10% to 100% more than the recommended rate but 
some are using 200% or even 300% more. Our data shows, however there is no benefit from 
increasing the rate of inoculum above the recommendation (Fig. 9). 
 
Figure 9. Chickpea nodulation vs inoculation rate (Samples where chickpea has been grown 
previously and were uninoculated are shown as squares, severely waterlogged samples are 
shown as triangles). 
 
The survey showed that root nodule bacteria for chickpea are to be surviving well under WA soil 
conditions, and the commercial inoculant is robust and is being applied effectively. Nearly all growers 
are well informed and understand the management practices required for a successful chickpea crop. 
There is the likelihood that many farmers could successfully grow chickpea on lighter and more acidic 
soils than they have tried in the past, although caution must be used with some trials attempted before 
full scale cropping. 
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Using more than the recommended rate of inoculant, assuming that it is applied correctly, has no 
obvious benefits and wastes resources and time. Given the high survival rate of the soil bacteria and 
their ability to tolerate acidic soil conditions, inoculation of seed to be planted in paddocks with a 
history of chickpea growing appears to be unnecessary. However, further work needs to be conducted 
to determine the survival rates of the rhizobium in WA soils. Until conclusive evidence is found, it is 
wise to inoculate all chickpea seed particularly with low pH and marginal soil conditions. 
Following a principal component analysis, the following factors were shown to increase nodulation and 
are listed in order of significance:  presence of a high level of silt and clay content, high pH, high soil 
potassium, high soil N status. The following factors decreased nodulation and their effect was more 
marked when they occurred together:  a high percentage of sand, use of an SU herbicide in the 
previous season, use of a fungicidal (Thiram) seed dressing, low pH, low soil potassium. 
Sowing rate 
Sowing rate influences plant establishment, growth, seed yield and the profitability of a crop. A 
comprehensive study with Tyson over three years in south-western Australia concluded that growers 
should target a plant density of 50 plants/m2 for sites with a yield potential of about 1.0 t/ha. This 
equates to a sowing rate of about 80-100 kg/ha depending upon germination and seed size. In regions 
with a yield potential above 1.0 t/ha (medium to high rainfall regions of the northern wheatbelt), higher 
plant densities are beneficial.  
As Sona and Heera have larger mean seed weights (170-200 mg/seed) than Tyson (110-130 
mg/seed), seed rates may have to be increased accordingly with the new varieties. These varieties 
were compared in sowing rate trials at five sites in 1999 (Table 15 and 16). Plant establishment was 
poor in the 1999 season at most sites, and generally lower for Sona and Heera. On average over all 
sites, 60 kg/ha produced about 26 plants/m2 for Sona and Heera, and 38 plants/m2 for Tyson. The 210 
kg/ha treatment resulted in about 61 plants/m2 for Sona and Heera and 90 plants/m2 for Tyson. 
On average across sites, Tyson established more plants/m2 and produced the greatest seed yields at 
all sowing rates (Fig. 10). Tyson demonstrated a good positive relationship between plant density and 
yield at East Binnu, Mukinbudin and Cunderdin. For Heera and Sona, there was little effect of sowing 
rate on seed yield and, at most sites, the optimum sowing rate appeared to be about 110 kg/ha, above 
which yields did not increase. At present, in the absence of fungal disease we recommend growers 
attempt to achieve about 50 plants/m2 by using 100-120 kg/ha seed for Sona and Heera or 80-100 
kg/ha for Tyson, depending upon actual seed size and germination percentage. 
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Table 15. Effect of sowing rate (kg/ha) on plant density (plants/m2) of three desi chickpea varieties 
 Mullewa East Binnu Mukinbudin 
 99MW5 99GE43 99ME34 
Sowing  15 May   21 May   17 May  
rate Heera Sona Tyson Heera Sona Tyson Heera Sona Tyson 
60 25 28 37 26 22 35 21 21 38 
110 39 34 56 36 33 50 35 30 53 
160 55 49 74 49 46 59 41 43 71 
210 56 48 84 50 60 68 54 42 73 
L.S.D. 5%  11   11   7  
CV%  16   17   11  
 
 Cunderdin Pingaring    
 99AD15 98NE9    
Sowing  25 May   20 May   Mean  
rate Heera Sona Tyson Heera Sona Tyson Heera Sona Tyson 
60 29 30 36 30 27 44 26 26 38 
110 44 45 61 50 42 74 41 37 59 
160 57 60 83 69 63 105 54 52 78 
210 76 77 103 80 68 120 63 59 90 
L.S.D. 5%  11   8     
CV%  13   8     
 
Table 16. Effect of sowing rate (kg/ha) on seed yield (kg/ha) of three desi chickpea varieties 
 Mullewa East Binnu Mukinbudin 
 99MW5 99GE43 99ME34 
Sowing  15 May   21 May   17 May  
rate Heera Sona Tyson Heera Sona Tyson Heera Sona Tyson 
60 1594 1192 1497 983 1026 1000 1170 1130 1325 
110 1444 1444 1673 1289 1231 1394 1151 1181 1436 
160 1502 1413 1626 1294 1349 1318 1210 1144 1476 
210 1521 1512 1704 1356 1282 1539 1158 1153 1507 
L.S.D. 5%  253   198   81  
CV%  12   11   4  
 
 Cunderdin Pingaring    
 99AD15 98NE9    
Sowing  25 May   20 May   Mean  
rate Heera Sona Tyson Heera Sona Tyson Heera Sona Tyson 
60 1609 1718 1925 820 843 1003 1235 1182 1350 
110 1915 1858 2064 958 983 1043 1351 1339 1522 
160 1979 1951 2224 952 856 1072 1387 1343 1543 
210 2056 1919 2300 904 888 898 1399 1351 1590 
L.S.D. 5%  128   119     
CV%  4   9     
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Figure 10.  Mean seed yield response of three chickpea varieties to increasing plant density. 
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Kabuli chickpea 
In recent years kabuli chickpea prices have returned to high levels (up to $1,000/t). With the expected 
reduction in kabuli production in eastern Australia due to the disease Ascochyta blight, indications are 
that prices will remain high in 2000. 
Kabuli prices are largely determined by seed size and colour, especially when supply exceeds market 
demand. Seeds greater than 8 mm diameter are generally sold at a premium over smaller seeds, 
while prices for seeds that are less than 7 mm may be lower than those for desi chickpea. Hence, in 
addition to yield, the distribution of seed sizes produced will be an important factor determining the 
profitability of kabuli production.  
While varietal differences influence seed size, large seeds are more likely to be produced in areas with 
400-600 mm annual rainfall, deep fertile soils and mild spring conditions favourable to seed filling. 
Economical yields of large seeded kabuli are unlikely to be achieved on a regular basis in lower 
rainfall areas. Previous results have identified suitable soil types for kabuli production at Dongara, 
Avon Valley and adjoining areas, and small industries are developing in these areas based on the 
varieties Kaniva and Garnet.  
Variety and germplasm evaluation 
Several kabuli chickpea varieties, along with the advanced breeding line G846-3-9 (sister line to 
Bumper) and a desi chickpea (Tyson) were evaluated at three sites in 1999 (Table 17). Seed yields 
were generally good in 1999. The trial at Mingenew suffered transient waterlogging after heavy rainfall 
in May and minor incidence of Ascochyta blight. There were also signs of stunted growth (nematode 
or salinity) at the trial at Gnowangerup, however these factors did not appear to have a major effect on 
seed yields. 
The large seeded line G846-3-9 demonstrated superior yield performance and seed size in 1998. 
However, it produced similar seed yields to the commercial varieties such as Kaniva, Garnet and 
Bumper in 1999. Bumper and G846-3-9 had the greatest mean seed weight at Mingenew and 
Gnowangerup. Seed size distribution at Mingenew and Cunderdin in 1999 showed that, on average 
across sites, G846-3-9 had 26% more seed greater than 9 mm diameter than Kaniva, and 4.5% more 
than Bumper (Table 18). G846-3-9 is being considered for release in 2000 depending on data on 
Ascochyta resistance from eastern Australia.  
Table 17. Seed yields (kg/ha) from kabuli chickpea variety trials 
 Mingenew Cunderdin Gnowangerup   
 99GE39 99AD16 99GS16   
 24 May 25 May 31 May Mean Seed yield 
Variety SY MSW SY MSW SY MSW Seed yield % Kaniva 
Bumper 860 0.42 1520 0.41 1018 - 1133 92 
G846-3-9 972 0.43 1534 0.42 953 - 1153 94 
Garnet 796 0.29 1556 0.28 1222 - 1191 97 
Kaniva 974 0.36 1625 0.37 1092 - 1230 100 
Sona 1472 - 2055 - 1565 - 1697 138 
L.S.D. 5% 219 0.02 131 0.01 132    
CV% 14 4 5 2 7    
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Table 18. Proportion (%) of various seed sizes of kabuli chickpea varieties 
 Mingenew Cunderdin 
  99GE39   99AD16  
Variety >9mm 8-9mm 7-8mm >9mm 8-9mm 7-8mm 
Bumper 53 34 10 36 54 9 
Garnet 13 29 42 7 24 50 
Kaniva 26 48 19 20 62 16 
G846-3-9 60 29 8 38 55 7 
L.S.D. 5% 4.8 4.8 3.5 3.3 2.3 2.3 
CV% 8 3 2 8 3 7 
 
Premium quality kabuli chickpea development in the ORIA 
K.H.M. Siddique CLIMA and AGWEST, South Perth, K.L. Regan, AGWEST, South 
Perth and R. Shackles, AGWEST, Kununurra 
The kabuli chickpea industry in the Ord River Irrigation Area (ORIA) is based on a large seeded 
chickpea variety ‘Macareena’ valued at around $1.0 million p.a. There is potential to increase kabuli 
production in the area to over $6 million with existing and new export markets. During recent years 
average yields with the variety Macareena have varied between 2.0 to 3.1 t/ha while yields on 
individual farms have ranged from 1 to 4 t/ha within a single season. Factors contributing to this 
variation are being examined to improve management packages and subsequently maintain more 
stable and increased yields, and improved quality (seed size).  
In 1998, seven growers grew a total area of 737 ha of the kabuli with yields ranging from 0.56-2.3 t/ha. 
Seed yields were disappointing due to a combination of higher than average temperatures (approx. 
2oC), and high insect (Heliocoverpa) and disease (Phytophthora root rot) pressure. Variation in 
chickpea yields appeared to be due to shallow sowing depth, sub-optimal timing of irrigations and low 
soil phosphorus status. In 1999, a smaller area of about 500 ha of kabuli chickpea was sown by seven 
growers and yields ranged from 1.76–3.3 t/ha. The improved yields and less yield variability when 
compared to 1998 was associated with more favourable growing conditions and greater attention to 
sowing depth, irrigation scheduling and fertilizer application by growers. 
Varietal improvement for the ORIA may be possible through the strategic introduction, evaluation and 
selection of large-seeded kabuli chickpea germplasm from Spain and Mexico. In 1998, germplasm 
evaluation included 28 large seeded Spanish/Mexican chickpea lines introduced from the International 
Centre for Agriculture in Dry Areas (ICARDA), Syria. Seed from these lines was grown in single row 
plots at Kununurra in 1998 along with Macareena as a check. Seven lines had appropriate maturity as 
well as greater seed size and yield when compared to Macareena, and these lines were further 
evaluated and multiplied during the 1999 season. Six lines demonstrated improved yield and seed 
size, along with good colour, compared with Macareena (Table 19). Samples (500g) of these lines will 
be shown to industry representatives for assessment of export marketability based on their physical 
attributes. Some quality (colour and cooking) tests will be undertaken during 2000. After consultation 
with industry and growers in Kununurra in 2000, the most promising lines will be evaluated in growers’ 
fields in large scale field plots, and bulked up for potential commercial release. Pedigree seed 
production of these lines also commenced in 1999 by selecting single plants. 
An additional 27 large seeded Spanish/Mexican lines from ICARDA, along with 20 ‘off-type’ lines with 
pinnate leaf character (selected from Macareena crops in Kununurra during 1998) were evaluated in small row 
plots in the ORIA in 1999. The majority of the introduced lines flowered later and produced poorer 
yields than Macareena. However, 10 ‘off-type’ lines had good seed colour, produced greater yields 
and had similar or earlier flowering when compared to Macareena (Table 20). These lines will be 
evaluated further and multiplied in Kununurra during 2000. 
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Table 19. Characteristics of kabuli chickpea germplasm grown in the OIA, 1999 
Line 
Seed 
colourA 
Vigour B 
50% flower 
(DAS) 
Height 
(cm) 
100 SWT 
(g) 
Seed yield 
(kg/ha) 
Yield as 
% Macareena 
Macareena W 4 40 51 51 1299 100 
GCN 133-2 W 4 40 49 58 2235 172 
IG 10133 W 3 52 64 53 1260 97 
IG 9216 B 3 38 51 51 1725 133 
IG 9337 C/B 3 39 53 57 2207 170 
IG 9351 W 4 36 52 54 2060 159 
IG 96220 C 4 35 52 60 2381 183 
Fern leaf W 4 40 50 59 2114 163 
A W-white, C-cream, B-beige; B 1-poor to 5-good. 
Table 20. Seed colour, flowering time in days after sowing (DAS), plant height at maturity, 100 seed 
weight (SWT) and seed yield as % Macareena of kabuli chickpea germplasm grown in the 
OIA, 1999 
Line 
Seed 
colour A 
50% flw 
(DAS) 
Height (cm) 100 SWT (g) 
See yield as 
% Macareena 
Macareena W 44 49 56 100 
AGWESTB W 38 56 60 244 
Bates-1 W 50 52 63 153 
Bates-2 W 41 49 60 101 
Bates-3 W 45 65 61 135 
Bates-4 W 38 59 58 118 
Ceres-A C 48 60 60 131 
Ceres-D W 50 56 57 113 
Ceres-E W 45 52 61 144 
Croot-2 W 38 58 57 165 
Plot 24 1998 (off-type) W 41 56 59 160 
A W-white, C-cream, B-beige; B 1-poor to 5-good. 
International screening for Ascochyta blight resistance 
K.H.M. Siddique CLIMA and AGWEST, C. Francis, CLIMA, K.L. Regan, AGWEST, 
South Perth, N. Acikgoz and N. Atikyilmaz, AARI, Turkey and R.S. Malholtra, 
ICARDA, Syria 
Ascochyta blight caused by Ascochyta rabiei is the most damaging disease of chickpea in most parts 
of the world. Prior to 1997 this disease was exotic to Australia. However, Ascochyta caused 
widespread yield losses in Eastern Australia in 1998 and 1999, and was identified in chickpea crops in 
the north-western areas of the cropping region in WA in 1999. In a collaborative project between the 
Centre for Legumes in Mediterranean Agriculture (CLIMA), the National Chickpea Breeding Program, 
Tamworth NSW, the International Centre for Agricultural Research in Dry Areas (ICARDA Syria) and 
the Agean Agricultural Research Institute (AARI - Menemen Turkey), breeding lines and commercial 
varieties from Turkey and Australia have been screened for resistance to Ascochyta blight, potential 
adaptation to Australian conditions and seed quality in Turkey and, subsequently, in Australia. Two 
hundred and two lines with superior Ascochyta resistance and agronomic traits were selected in 
Turkey during the 1997/1998 season and were evaluated in small field plots at Bindoon (WA), 
Tamworth (NSW), Horsham (Vic) and Kingsford (SA) for observation and bulking-up. Ascochyta 
ratings from the eastern States suggest that several of the 202 lines have superior Ascochyta 
resistance, confirming the observations made in Turkey. The national breeding program has already 
made crosses between superior Ascochyta resistant lines and Australian varieties. 
As part of the second year project activities, new breeding lines from the ICARDA (238 lines) and 
AARI (49 lines) breeding programs were planted at Menemen, Izmir in Turkey during January 1999. 
Eighty nine lines were selected with superior Ascochyta resistance and agronomic traits and are 
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currently being grown in quarantine at South Australian Research and Development Institute (SARDI). 
These lines will be evaluated in small plots at a number of locations (WA, NSW, Vic and SA) in the 
field in 2000. An additional 200 lines from the ICARDA and AARI breeding programs were planted in 
January 2000 in Turkey for field evaluation and screening. Field observations and selections will be 
undertaken during July 2000, and selected lines will be imported to Australia in August 2000. 
During the project, a desi chickpea evaluation nursery was established in Turkey to screen for 
Ascochyta resistant lines from the International Crops Research Institute for the Semi-arid Tropics 
(ICRISAT), India and Australia. Sixteen desi chickpea lines with superior Ascochyta resistance were 
selected and these have been grown in quarantine in Perth (Table 21). These desi lines are now being 
multiplied over summer at Manjimup and also used as parental genotypes in the WA chickpea 
breeding program. These will be evaluated in the field in WA and the eastern States in 2000. 
Table 21.  Ascochyta resistance of desi chickpea lines selected in Turkey, 1999 
ICC Number Identity Origin Ascochyta scoreA 
ICC 3918 P-4605;2371 0371 Iran 4-5 
ICC 4033 P-4742;2495 0508 Iran 3-4 
ICC 4061 P-4772-2 Iran 3-4 
ICC 4065 P-4778;2527 0544 Iran 3-4 
ICC 4324 P-5292-1 Iran 3-4 
ICC 4819 P-6574-1 India 3-4 
ICC 6981 NEC-1236;PI-360430 ;P4582 Iran 3-4 
ICC 7000 NEC-1255;PI-360449 ;P4841 Iran 3-4 
ICC 7002 NEC-1257;PI-360451 ;P4846 Iran 3-4 
ICC 8565 JM-995 Netherlands 4  
ICC 8566 JM-996 Netherlands 3 
ICC 13269 P-3613/PI-451012;KARAJ 153 USA 3-4 
ICC 13416 P-3976/PI-451270;CYPRUS 139 USA 3 
ICC 13508 P-4908/PI-360458;ARDABIL 173 USA 3 
ICC 14910 CM 72 / DAK PAK 5-6 
A Ascochyta score:  1=resistant to 9=dead 
 
Agronomic evaluation of Ascochyta resistant kabuli germplasm in WA 
K.H.M. Siddique CLIMA and AGWEST, South Perth, C. Francis, CLIMA, K.L. Regan 
and M. Baker, AGWEST, South Perth 
As part of the international screening for Ascochyta blight resistance in chickpea (see section on 
International screening for Ascochyta blight resistance) 202 superior lines were evaluated for their 
agronomic traits in Bindoon, WA during the 1999 season. In addition to the 202 Ascochyta resistant 
lines (score <5.0 in Turkey) the standard kabuli varieties (Garnet, Kaniva, Bumper, G846-3-9) and desi 
varieties (Sona and Heera) were included in the trial. Due to limited quantities of seed, each plot was 
sown in two rows 5 m long with 50 cm row spacing. The plots were arranged in a completely 
randomised block design with two replications. Planting was delayed until 10 June to minimise 
waterlogging damage, weed infestation and fungal diseases. In general, plant growth and 
development was good with no Ascochyta infestation at this site. Several lines flowered earlier or at 
the same time as the standard varieties (Table 22). Many introduced lines showed greater early 
vigour, plant height, seed yield (106 to 137%) and harvest indices than the standard variety Kaniva. 
Only one line (FLIP97-503) had a mean seed weight similar to Bumper and G846-3-9. However, 
several lines had similar or greater seed size than Kaniva. This study shows that a number of 
Ascochyta resistant lines introduced from Turkey/ICARDA have superior agronomic traits in WA. All 
202 lines and standard varieties will be further evaluated in larger plots at a medium rainfall site in the 
Northern Agricultural region during the 2000 season for Ascochyta resistance (in farmers fields) and 
agronomic traits. 
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Table 22. Early vigour (1=poor to 5=good), time in days after sowing to 50% flowering, height at 
maturity (cm), mean seed weight (MSW, g), harvest index and seed yield (g/m2) of Ascochyta 
resistant kabuli chickpea lines at Bindoon (sown 10 June) 
Pedigree 
Early 
vigour 
50% 
flower 
Height MSW 
Harvest 
index 
Seed yield 
Seed yield 
% Kaniva 
Bumper  1.0 111 48 0.47 0.46 519 110 
Garnet 1.2 108 49 0.31 0.46 568 120 
Heera 2.1 99 53 0.19 0.45 438 93 
Kaniva 2.1 106 50 0.41 0.49 473 100 
Sona 1.3 95 55 0.19 0.44 485 102 
G846-3-9 1.2 110 46 0.47 0.46 507 107 
FLIP97-530 2.5 107 55 0.44 0.50 648 137 
FLIP97-648 2.5 134 64 0.41 0.39 630 133 
FLIP97-537 3.0 116 63 0.42 0.45 624 132 
FLIP97-695 3.0 119 52 0.42 0.49 618 131 
FLIP97-600 3.0 117 62 0.41 0.43 583 123 
FLIP97-617 3.0 121 46 0.43 0.46 582 123 
FLIP97-529 2.5 107 48 0.43 0.50 581 123 
FLIP97-548 2.0 121 63 0.40 0.42 554 117 
91 ETA 6125 2.0 124 53 0.39 0.45 518 110 
FLIP97-545 3.0 119 58 0.39 0.45 513 108 
97/4876 2.0 119 64 0.42 0.45 506 107 
FLIP97-657 2.5 111 53 0.43 0.50 502 106 
FLIP97-503 4.0 117 43 0.46 0.45 236 50 
97/4854 3.0 122 47 0.43 0.39 434 94 
Sowing rate 
Farmer and research experience indicates that crop establishment in kabuli chickpea can be poor. 
Unlike desi chickpeas, the large kabuli seed size and thin seed coat make them vulnerable to 
mechanical damage during harvest and handling. The kabuli types lack the phenolic compounds in 
their seed coat that reduces fungal attack in the soil. To follow up experiments conducted over the 
past two years, trials with sowing rates ranging from 60-320 kg/ha were established with Kaniva at 
three sites in 1999 (Table 23). Mingenew received heavy rainfall during May, however the kabuli 
chickpeas at the site were not adversely affected by transient waterlogging. There was a minor 
incidence of Ascochyta blight at Mingenew. 
Plant densities were below the target in all trials and varied from 7-35 plants/m2 across all sites. On 
average, only about 60% of the target plant densities were achieved. At all sites, there was a positive 
response of seed yield to sowing rate and yields appeared to increase to a maximum at 26 plants/m2 
or sowing rate of 140 kg/ha 
Based on previous results, 25-30 plants/m2 appears optimum for kabuli chickpea, requiring 140-160 
kg/ha depending upon mean seed weight and germination percentage. Further analysis of the data, 
including the economic optimum sowing rate, will be undertaken during 2000. 
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Table 23. Effect of sowing rate (kg/ha) on plant density (plants/m2) and seed yield (kg/ha) of kabuli 
chickpea 
 Mingenew Bindoon Cunderdin 
 99GE40 99WH63 99AD17 
 24 May 10 June 25 May 
Sowing rate (kg/ha) Plants/m2 Seed yield Plants/m2 Seed yield Plants/m2 Seed yield 
60 8 484 9 456 7 350 
100 15 670 14 713 7 674 
140 20 764 12 794 11 908 
180 22 883 17 950 16 1104 
240 27 1052 22 1256 21 1283 
320 35 1139 31 1463 24 1467 
L.S.D. 5% 6 157 4 141 4 236 
CV% 17 13 16 10 19 16 
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Field Pea 
Breeding highlights 
The field pea breeding program started in 1988 and is now a part of the Australian Coordinated Pea 
Improvement Program (ACPIP) funded by the GRDC, which focuses on short season environments. A 
selection program for the high rainfall areas is also carried out with the funding from the GRC of WA. 
The crossing program incorporated the high yielding and adapted advanced breeding lines from WA 
and the eastern States, sources of resistance to black spot (Mycosphaerella pinodes), stem stiffness, 
semi-leaflessness and seed quality. In the 145 crosses achieved, a deliberate effort has been made to 
enhance seed quality and standing ability. Selected crosses will be fast-tracked through single seed 
descent to increase the semi-leaflessness in the gene pool.  
The breeding for black spot resistance is now showing promise. Resistant parents have several 
undesirable agronomic traits and their resistance is at a low to moderate levels. The breeding may 
therefore need several cycles of recurrent crossing to pyramid the available genes for resistance. 
Cooperation with the Crop and Food Research Institute (CFR), Christchurch, New Zealand has been 
established to explore the possibility of using molecular markers to assist selection for resistance. 
Over 30 lines originating from single plant selection from appropriate crosses in 1998 showed some 
resistance in the 1999 season. The agronomic data demonstrate clearly that re-combinations between 
resistance and agronomic traits are occurring, e.g. white flowers that are rarely seen in the resistant 
parents and early flowering in a few lines. In 1999, over 50 more single plants have been selected 
from the segregating populations and there was even a greater evidence of recombination between 
resistance and agronomic characters, particularly in crosses where the CFR lines appeared in 
parentage.  
A GRDC funded project (through CLIMA) to screen field pea lines in Ethiopia from a collection held at 
the Vavilov Institute, St Petersburg, Russia, has resulted in the identification of potential black spot 
resistance in over 100 new lines during 1998 and 1999. These lines have wide geographic origin 
including new sources (e.g. China, Central Asia and southern and eastern Europe). Incorporation of 
these new sources of resistance in the crossing program should greatly accelerate our efforts to 
develop black spot resistance. 
Field pea trials involving over 9,000 plots were conducted at the low rainfall sites Dalwallinu, Wilgoyne 
and Merredin and at the high rainfall sites Katanning and Mt Barker. A disease nursery was located at 
Medina. South Australian material was evaluated at Esperance. The season witnessed above average 
and well distributed rainfall at most sites, although a dry spell later in the spring at Katanning resulted 
in lower than expected yields. At Dalwallinu, unusually humid weather in spring caused a severe 
epidemic of powdery mildew, a disease that is rarely seen under field conditions in an average rainfall 
season in WA. 
Twenty six lines (19 from low and 7 from high rainfall trials) found promising in advanced breeding 
trials have been selected for promotion to the CVT in 2000. Of these, 90-060P8*8-3, 90-060P8*8-4, 
90-097P8*4-2, 90-105P8*13-5, 90-105P8*13-8, 92P626-1-16 and 92P626-1-40 from the low rainfall 
trials (Table 24) and 88P022-3-5-10, 88P022-3-5-18 and 90-070P8*5-4 from the high rainfall trials 
(Table 25) appear to be the most promising. It is notable that all these lines are of the dun type. The 
white seeded lines that gave good yields uniformly across sites were 92P632-9-37 and 92P669-5-49 
from the low rainfall trials and 92P669-10-38 from the high rainfall trials. 
Two new field pea varieties (Cooke and Helena) were released in August, 1999. Cooke originates 
from the cross Derrimut x WA532. It is a tall conventional pea variety with white flowers and a creamy 
round white seed. It has high quality splits and rates as having good cooking quality. It is aimed at 
replacing Laura in the Northern high, medium and low rainfall areas, in the North Central low rainfall 
areas, in the Central medium rainfall areas and the Southern high and low rainfall areas. Its best yields 
have been recorded in all zones of the Northern region where it has out-yielded Laura by 7 – 18%. 
The variety Helena originates from the cross Dundale x A130-465-3 (WA1). It is a purple flowered dun 
type variety that is aimed at replacing Dundale in most agro-ecological areas of WA. On an overall 
basis Helena has been the highest yielding field pea variety in the regional CVT program and it has 
yielded 2 to 15% greater than Dundale in most of the field pea growing areas. Its yield potential is also 
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evident in the advanced breeding trials of 1999 (Tables 23 and 24). Although small seeded, it has 
good splitting quality due to greater uniformity in seed size. It shows a very significant improvement in 
the hydration capacity and percentage of unhydrated seeds compared to other dun type varieties. It is 
expected that Helena will be grown aver a wide area and its release will have a very significant effect 
on the growth of the field pea industry in WA. 
A preliminary assessment of the 1999 CVT data clearly show the outstanding yielding ability of the 
new variety Helena and the earlier dun type releases King and Magnet. Two lines may be considered 
for release in the year 2001. Of these, WAPEA 2015 is the greatest yielding white round pea but it is 
small seeded. WAPEA 2039 that has a bold round white seed weighing over 200 mg and yield 
comparable to Dundale also warrants release as a quality field pea. 
Table 24. Lines selected from low rainfall advanced breeding trials for CVT program in 2000 
Entry Pedigree Seed yield as % of Dundale 
100 
seed 
weight  
Seed 
description 
Flower 
colour 
Leaf 
Type 
  Dalwallinu Merredin Wilgoyne (g)    
Cooke   Control 103 102 57 12.03 Off White White Normal 
Dundale   Control  100 100 100 12.85 Dun Purple Normal 
Helena   Control 142 121 123 13.43 Green Dun Purple Normal 
King   Control 85 87 67 16.41 Brown Dun Purple Normal 
Laura   Control 87 92 81 11.01 White/Green White Normal 
Magnet   Control 85 84 75 15.90 Blue Dun Purple Semi-
Leafless Wirrega   Control 105 105 94 12.87 White/Green White Normal 
90-060P8*8-3 PSD3/PSC14 140 117 117 15.57 Dun Purple Normal 
90-060P8*8-4 PSD3/PSC14 121 113 158 14.53 Dun Purple Normal 
90-097P8*4-2 SA18-2/PS243 116 108 102 17.42 Dun Purple Normal 
90-105P8*13-5 PS265/PS864 154 124 137 16.00 Green Dun Purple Normal 
90-105P8*13-8 PS265/PS864 157 126 146 14.78 Green Dun Purple Normal 
92P626-1-16 88P038-
10/88P090-5 
166 125 157 14.53 Speckled 
Dun 
Purple Normal 
92P626-1-40 88P038-
10/88P090-5 
161 117 143 13.21 Speckled 
Dun 
Purple Normal 
92P639-6-1 A163-5/P441-1 146 118 45 16.02 White/Green White Normal 
92P639-6-2 A163-5/P441-1 116 108 67 16.28 White White Normal 
92P639-6-13 A163-5/P441-1 133 111 80 16.37 White White Normal 
92P639-6-16 A163-5/P441-1 124 111 65 17.93 White/Gray White Normal 
92P639-6-17 A163-5/P441-1 135 110 59 16.56 White White Normal 
92P639-6-18 A163-5/P441-1 114 107 49 14.83 White White Normal 
92P639-6-21 A163-5/P441-1 129 110 96 15.50 White White Normal 
92P694-4-18 A163-5/WA901 90 91 176 12.31 Dun Purple Normal 
92P632-9-37 WA981/A163-5 120 108 118 14.07 White White Normal 
92P642-4-50 PENNANT/P441-1 99 99 122 12.98 Blue/Green White Normal 
92P642-15-12 PENNANT/P441-1 110 111 97 13.82 White White Normal 
92P669-5-49 PSD3/88P090-5 182 136 210 15.03 White White Normal 
Dundale’s 
(kg/ha) 
 983 1749 740     
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Table 25. Lines selected from the high rainfall advanced breeding trials for CVT 2000 
Entry Pedigree 
Yield as % of Dundale 100 seed 
weight Seed type 
Leaf 
type 
Flower 
colour 
  Katanning Mt Barker (g)    
Dundale  Control 100 100 11.51 Dun Normal Purple 
Magnet  Control 164 183 15.06 Dun Semi-
Leafless 
Purple 
King  Control 145 147 13.81 Brown Dun Normal Purple 
Cooke  Control 140 199 17.57 Off White Normal White 
Helena  Control 177 184 15.09 Green Dun Normal Purple 
88P022-3-5-10 WA0016/WIRREGA 182 218 15.54 Lightly 
Speckled 
Dun 
Semi-
Leafless 
Purple 
88P022-3-5-18 WA0016/WIRREGA 168 194 14.27 Lightly 
Speckled 
Dun 
Semi-
Leafless 
Purple 
90-070P8*5-4 PSD3/PS864 167 184 16.24 Dun Normal Purple 
91P603-1-21 DUNDALE/91P561 140 182 15.47 Light Dun Normal Purple 
92P669-10-9 PSD3/88P090-5 151 192 17.45 Speckled 
Dun 
Semi-
Leafless 
Purple 
92P669-10-38 PSD3/88P090-5 162 179 20.60 White Semi-
Leafless 
White 
92P669-10-46 PSD3/88P090-5 120 149 18.14 Speckled 
Dun 
Normal Purple 
Dundale’s yield kg/ka 1571 2349     
 
Variety testing 
During the 1999 season, crop variety testing of advanced field pea breeding lines and varieties were 
conducted at 15 sites throughout the grain belt representing the major field pea growing and potential 
new areas in WA (Table 26). In addition to the recently released WA varieties, a number of new 
varieties from the eastern states were included in the trials. In general, above average seed yields 
were recorded at most sites with Kendenup producing the greatest yield (2.5 t/ha) and the lowest yield 
(0.90 t/ha) at Wilgoyne. Among the standard varieties, the recently released Helena, King and Magnet 
produced about 22% more seed yield than the standard variety Dundale. The new varieties from SA 
(Parafield and Mukta) produced about 15 % greater seed yield than Dundale. A number of WA bred 
lines, particularly WAPEA2015 and WAPEA2074, produced consistently greater seed yield than 
Dundale. Quality (seed size and colour) of some of these lines are also superior to Dundale and one 
or two lines will be considered for commercial release in the near future. 
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Table 26. Seed yields (kg/ha) from the Crop Variety Testing stage 4 trials 1999 (selected lines only) 
 
Frankland Kendenup Mingenew Dalwallinu Bindoon Doodlakine Pingrup 
Grass 
Patch Scaddan Katanning  Morawa Kalannie Wilgoyne Mukinbudin Merredin 
 
99MT22 99MT23 99GE53 99PB04 99WH28 99ME41 99NE35 99ES50 99ES65 99PB09 99GE60 99WH26 99PB12 99ME74 99ME58 Mean 
% 
Dundale 
Dundale 1559 2413 1882 1093 848 1924 1203 1589 1678 1888 1466 1488 887 1716 1435 1538 100 
Cooke 1770 2655 1472 1435 977 1722 1229 1364 1488 1833 1553 1933 595 1889 1454 1558 101 
Excell 1807 2826 1379 982 727 1368 1531 1499 1834 1802 1353 1551 323 1820 1333 1476 96 
Helena 2031 3004 2171 1727 1498 2239 1382 1570 1845 1753 1873 1762 1554 1900 1796 1874 122 
King 2054 3624 2669 1459 1444 2307 1001 1173 2007 2206 1641 2037 846 1991 1517 1865 121 
Laura 1843 2294 1855 1060 1319 2156 1106 1526 1614 2150 1456 1575 1201 1732 1458 1623 106 
Magnet 1532 2811 2865 1682 1199 2262 1174 1238 1930 2475 1708 2191 1081 2327 1568 1870 122 
Mukta 1755 2676 2712 1882 1907 1871 1079 860 1583 2122 1826 2093 833 2092 1574 1791 116 
Parafield 1966 2823 2488 1628 1102 1959 1546 1574 1897 1973 1444 1629 962 1830 1644 1764 115 
Paravic 1656 2653 1819 1208 1094 1915 1258 1179 1724 2282 1598 1942 726 2219 1365 1643 107 
Snowy 1863 2421 1623 1362 586 1563 1436 1442 1683 2493 1502 1626 565 1976 1415 1570 102 
WAPEA2015 1965 3028 2338 1932 1477 2335 1353 1563 1883 2220 1851 1793 1073 2070 1688 1905 124 
WAPEA2021 1990 2636 2586 1549 1026 2137 1430 1591 1725 2091 1714 1899 1317 1967 1669 1822 118 
WAPEA2023 2161 2782 2058 1621 1142 2177 1183 1490 1737 2273 1620 1957 780 1550 1570 1740 113 
WAPEA2028 1768 3156 2212 1228 1108 2140 1344 1646 1731 2082 1638 1912 1425 1887 1502 1785 116 
WAPEA2039 1564 2078 1743 1371 791 1958 1367 1455 1653 1353 1659 1718 925 1882 1444 1531 100 
PSI7 1742 2582 1869 1341 540 1659 1525 1329 1729 2062 1476 1714 504 1923 1525 1568 102 
WAPEA2010 1917 3183 1847 1609 760 2125 1482 1612 1753 2086 1765 1973 626 1760 1427 1728 112 
WAPEA2047 1460 2314 2117 1437 1407 2020 1482 1319 1716 1586 1551 1919 1211 1913 1461 1661 108 
WAPEA2057 2045 2554 2097 1609 1753 1989 1136 1299 1782 1802 1604 1845 886 1918 1648 1731 113 
WAPEA2058 2042 2458 1880 1451 1674 2212 1193 1240 1778 2002 1526 1835 897 1763 1320 1685 110 
WAPEA2065 1592 2247 1860 1241 1478 1802 1095 1243 1830 1462 1321 1441 642 1489 1470 1481 96 
WAPEA2074 2247 2750 2788 1670 1355 2230 1680 1601 1922 2358 1731 1763 1079 1971 1745 1926 125 
WAPEA2080 1862 2294 1817 1867 1771 2099 1253 1588 1880 2132 1659 1750 642 1867 1619 1740 113 
WAPEA2081 1936 2851 2320 1513 1183 1982 1418 1487 1625 2034 1734 2046 1345 1844 1110 1762 115 
WAPEA2087 1568 2875 1940 1442 1095 1883 1314 1215 1692 1488 1466 1636 896 1750 1737 1600 104 
Mean 1726 2520 2044 1352 1151 1979 1245 1414 1687 1939 1479 1764 904 1862 1428   
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Field pea agronomy 
Field pea agronomy research in 1999 addressed two issues. These were the sowing rate responses of 
new pea varieties, and the efficacy of Impact-in-furrow® in controlling blackspot in new pea varieties. 
Sowing rate  
Sowing rate trials were conducted at two low rainfall sites (Salmon Gums, Merredin) comparing 
Dundale with Parafield, Cooke and Helena, and at three medium to high rainfall sites (Scaddan, 
Gnowangerup and Mt Barker) comparing Dundale with Parafield, King, Magnet and Helena. Seed was 
sown at 50, 100, 160 and 220 kg/ha. Severe waterlogging at Merredin soon after sowing, destroyed 
two replicates and a very dry start at Salmon Gums prevented reliable plant establishment counts 
being recorded.  
Seed yields of all varieties increased with increasing sowing rate, at Merredin (Table 27). The 
response tended to be larger with Helena and Cook than with Dundale or Parafield. The greatest yield 
occurred at the highest sowing rate for all varieties except Helena which produced its highest yield 
when sown at 160 kg/ha. In contrast, at Salmon Gums, Dundale and Parafield responded to 
increasing sowing rate from 50 to 100 kg/ha, but Helena and Cooke did not respond. Data for the high 
rainfall areas are only available for Gnowangerup and Mt Barker (Figure 11). 
Table 27. Seed yield (t/ha) response of new field pea varieties to increasing sowing rate at Merredin 
and Salmon Gums 
 Merredin Salmon Gums 
Sowing rate (kg/ha) 50 100 160 220 50 100 160 220 
Dundale 2.15 1.89 2.3 2.44 0.95 1.13 1.29 1.22 
Parafield 2.07 2.12 2.27 2.44 1.08 1.32 1.36 1.28 
Helena 1.75 2.26 2.73 2.86 1.12 1.14 1.39 1.27 
Cooke 1.97 2.02 2.54 1.95 0.84 0.92 1 0.98 
SED 0.42 0.08 
Figure 11. Seed yield response of new field pea varieties to increasing sowing rate at Mt Barker and 
Gnowangerup. 
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There was a general increase in seed yield with increasing plant density but yields did not always 
increase above the second sowing rate (100 kg/ha), which established about 40-50 plants/m2, except 
for Magnet at Gnowangerup. Very high sowing rates depressed yield in Dundale, Parafield and 
Helena at Mt Barker. 
Impact-in-furrow® trials 
Trials were conducted, at Scaddan and Gnowangerup to compare the responses of seven varieties to 
Impact-in-furrow at 400 mL/ha drilled with the fertiliser at sowing. Field peas were sown at two times at 
each location (early and mid June at Scaddan, mid May and early June at Gnowangerup). 
Disease levels were low, especially at Scaddan (Table 28). At Gnowangerup Magnet, Parafield and 
Helena had higher disease ratings than Laura, King or Cooke when sown early, and King had much 
lower disease ratings than the other varieties when sown late. Impact reduced disease levels slightly 
at both sites. 
Table 28. Disease ratings at flowering (0 = no disease; 5 = severe disease) 
 Scaddan Gnowangerup 
 TOS 1 TOS 2 TOS 1 TOS 2 
Laura 0.99 1.01 2.58 2.04 
Laura + Imp 1.14 0.76 2.02 1.60 
King 0.74 0.54 2.37 0.22 
King + Imp 0.52 0.38 2.10 0.31 
Magnet 1.29 0.78 3.52 1.40 
Magnet + Imp 0.83 0.51 2.91 1.30 
Parafield 1.51 1.00 3.34 1.99 
Parafield + Imp 0.83 0.84 2.86 1.79 
Helena 1.31 0.98 3.08 1.86 
Helena + Imp 1.08 0.78 2.44 1.77 
Cooke 1.22 0.98 2.56 1.67 
Cooke + Imp 1.26 0.78 2.77 1.54 
SED 0.250 0.238 
There was a significant yield response to Impact at both sites (Table 29). The increase in yield, 
averaged over varieties and sowing time, however, was only 60 kg/ha at Scaddan. The yield increase 
at Gnowangerup ranged from no responses for Cooke and King to 236 kg/ha for Magnet. 
Table 29. Seed yields (t/ha) in response to Impact-in-furrow® treatments at two times of sowing at 
Scaddan and Gnowangerup 
 Scaddan Gnowangerup 
 TOS 1 TOS 2 TOS 1 TOS 2 
Laura 1.63 1.59 2.57 2.44 
Laura + Imp 1.71 1.58 2.64 2.64 
King 1.67 1.78 2.86 2.63 
King + Imp 1.88 1.74 2.70 2.75 
Magnet 1.82 1.67 2.32 2.70 
Magnet + Imp 1.96 1.87 2.49 3.00 
Parafield 1.93 1.78 3.15 2.82 
Parafield + Imp 1.96 1.80 3.28 2.99 
Helena 1.58 1.69 2.84 2.74 
Helena + Imp 1.72 1.57 2.95 2.89 
Cooke 1.68 1.40 2.93 2.87 
Cooke + Imp 1.64 1.47 2.97 2.80 
SED 0.095 0.159 
Results showed that Impact can control blackspot in peas, but increases in seed yield are often small. 
Magnet was the most responsive variety, which was consistent with earlier findings, but King and 
Cooke were the least responsive varieties in these trials, which contrasts with an earlier finding that 
Dundale was unresponsive. Laura, Parafield and Helena had intermediate responsiveness. 
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Lentil 
Germplasm evaluation 
Elite germplasm from ICARDA 
Elite lentil lines selected from ICARDA for early vigour and flowering were evaluated in a trial at 
Merredin (Table 30). The trial managed to escape most waterlogging problems associated with heavy 
rains during May and demonstrated good variation between lines in a number of traits. Many lines 
exhibited excellent early vigour and early flowering. Northfield and Cassab produced seed yields of 1.7 
t/ha, which was about 300 kg/ha more than Cumra. Only one line (ILL8144) produced greater yields 
than Cassab and Northfield, but displayed more severe Ascochyta symptoms. Four lines showed 
fewer symptoms of Ascochyta infection than Cassab and Cumra (ILL8008, ILL7979, ILL7537, 
ILL8091), and two of these did not exhibit any symptoms at all. Cumra generally showed greater 
susceptibility to Ascochyta blight in 1999 probably because of the wetter conditions compared with 
previous years. Superior lines will be further tested and multiplied in 2000. 
Table 30. Plant density (plants/m2), vigour (1=poor to 5=good), time in days after sowing (DAS) to 50% 
flowering, disease score, harvest index (HI), seed yield (kg/ha) and seed yield as % Digger of 
elite lentil germplasm at Merredin (99ME99) sown 25 May 
Line Vigour 50% flowering 
Disease 
scoreA 
HI Seed yield 
Seed yield as 
% Digger 
Cassab 5 114 1.5 0.37 1684 137 
Cumra  4.5 110 1.5 0.40 1304 106 
Digger 4 107 1.5 0.29 1225 100 
Northfield 4 112 2 0.40 1714 140 
ILL8114 5 110 2.5 0.47 1984 162 
ILL8112 4.5 116 2 0.30 1507 123 
ILL7983 5 110 2 0.31 1346 110 
ILL8008 5 101 1 0.32 1243 101 
ILL7979 5 109 1 0.26 1191 97 
ILL7512 4 110 1.5 0.27 1189 97 
ILL8095 4 112 1.5 0.25 868 71 
ILL7980 4.5 107 3.5 0.31 838 68 
ILL6260 4.5 109 2 0.26 827 67 
ILL6783 4.5 113 2 0.21 805 66 
ILL6821 5 97 3 0.24 788 64 
ILL7537 4 108 1 0.26 771 63 
ILL7168 5 110 2 0.24 752 61 
ILL358 4.5 112 2.5 0.18 691 56 
ILL8091 5 101 1 0.25 636 52 
L.S.D. (5%) 0.84 11.9 2.3 0.05 362  
CV% 9 5 60 9 15  
AAscochyta rating 1-no disease to 9-dead. 
ACIAR project 
J. Clements, K.H.M. Siddique CLIMA and AGWEST, South Perth and C. Francis 
CLIMA 
Germplasm of lentil was evaluated in a trial at Merredin as part of a project funded by ACIAR involving 
UWA, AGWEST, ICARDA (Syria), and Nepal. Several lines selected in WA as single plants from 
crosses or from a mutated population of the variety Digger were included in this trial. As with previous 
years, genotypes with early vigour, early flowering and high harvest index gave the greatest yields at 
Merredin (Table 31). Only one line recorded a greater yield than the excellent performing newly 
released variety, Cassab. Cassab has had consistently good yields over the last few years when 
compared with a range of germplasm from diverse origins. Previous studies indicated this genotype 
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displayed a range of drought tolerance traits. As part of a program to improve height in lentil, crosses 
among nine tall parent lines were made in 1998 and F3 seed of these were harvested for use in 
collaboration with VIDA at Horsham, Victoria. Several single plant selections have been sent to VIDA 
for further evaluation there. 
In collaborative work with Nepal Agricultural Research Council (NARC) in Nepal, F4 populations of 
crosses between Cassab and Digger with Nepalese lines of lentil have been produced for selection of 
single plants in Nepal with the aim of producing new varieties for that country under the ACIAR 
project. Nurseries of lines selected in WA deemed suitable for Nepal were grown out under Nepalese 
conditions with 40 lines showing great promise compared to local check varieties. In other work in this 
project, selection of potentially low pH tolerant rhizobia were made from lentil nodules at various sites 
in Nepal and isolated at CLIMA. Additionally, rhizobial strains from very low pH soils at Merredin were 
isolated to include in future work on extending the range of soil types available for sowing lentils in 
WA.  
In work aimed for lentil improvement for Nepal, screening for waterlogging tolerance in germinating 
seed of genotypes from a range of origins was concluded. Over a series of experiments, several 
genotypes of lentil were relatively tolerant compared to a Lathyrus control. Small quantities of seed 
have been transferred for seed increase in Nepal. One of the waterlogging tolerant lines (ILL3490, a 
landrace from Nepal) was crossed in Perth with high yielding Australian lentil varieties that also grow 
and yield well in Nepal (eg. Cassab [ILL7200]).  
Table 31.  Comparison of a range of lines in an ACIAR lentil germplasm trial at Merredin 
Genotype 
Biomass 
(g/plot) 
Yield 
(g/plot) 
HI Origin 
Cotyledon 
colour 
100 seed wt. 
(g) 
JCMMF4-18.1 790 320 0.41 Single plant selection R 3.74 
Cassab 885 283 0.32 AUS R 3.66 
95M3-7 834 281 0.34 EMS mutant of Digger R 3.16 
JCMMF4-13 738 277 0.38 Single plant selection Y 4.46 
95M3-24 759 274 0.36 EMS mutant of Digger R 3.64 
95M3-21 765 266 0.35 EMS mutant of Digger R 3.44 
Digger 717 251 0.35 AUS R 3.95 
JCMMF4-24 707 244 0.36 Single plant selection R 2.90 
JCMMF4-2 633 239 0.38 Single plant selection R 5.40 
95M3-17 617 226 0.37 EMS mutant of Digger R 2.66 
LSD (0.05) 230 73 0.1   0.22 
 
Variety evaluation 
A number of lentil varieties have been evaluated in WA over the past 6 years and variety trials were 
conducted at two sites in 1999 (Table 32). The new varieties selected in WA (Cassab and Cumra) and 
Victoria (Nugget) from germplasm introduced from ICARDA Syria were all included in this year’s trials. 
Variety trials at Mullewa and Pingaring produced average yields of 639 and 706 kg/ha, respectively. 
These yields were substantially lower than those reported for commercial crops. Cassab, Nugget and 
Digger produced more grain than the other varieties at both sites, although Cobber also produced high 
yields at Pingaring. Cumra produced the lowest yields at both sites due to severe infestation of 
Ascochyta blight. 
Nugget (tested as ILL7180) has been tested widely across Australia over the past three years and has 
shown good adaptation to the medium to high rainfall areas of south-eastern Australia. It was released 
in Victoria in 1999, but will not be available to farmers until 2001. Seed and Grain Biotechnology 
(SGB) Australia have the marketing rights to Nugget. Unlike other lentil varieties in Australia, there will 
be no closed loop marketing arrangements for Nugget. Therefore, growers will be able to sell seed 
without market restrictions. 
At present, lentil growers in WA are advised to select Cassab or Digger, which are widely adapted to 
conditions in WA. The early flowering and maturing variety Cumra has shown a specific adaptation to  
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short season low yielding situations and hence, should be grown in the low rainfall regions. Cumra is 
generally taller than Digger or Cassab, which makes harvesting easier, but is more susceptible to 
Ascochyta blight.  
Table 32. Seed yields (kg/ha) from lentil variety evaluation trials 
 Mullewa Pingaring   
 99MW8 99NE11   
Variety 15 May 20 May Mean % Digger 
Aldinga 560 679 620 75 
Cassab 835 845 840 101 
Cobber 646 905 776 94 
Cumra 463 44 254 31 
Digger 776 879 828 100 
Matilda 629 505 567 68 
Northfield 518 811 664 80 
Nugget (ILL7180) 736 981 859 104 
ILL7988 587 - 587 78 
L.S.D. (5%) 250 246   
CV% 27 24   
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Vetch 
The area sown to vetch in WA increased to approximately 11,000 ha in 1999. Vetch is commonly used 
for green manure, hay fodder and seed. Farmers grow both common vetch (Vicia sativa) varieties 
such as Languedoc and Blanchefleur and purple vetch (Vicia benghalensis) varieties Popany and 
Barloo (Early Popany). The development of vetch as a grain crop is largely based on common vetch, 
which has larger and more developed markets than the small niche markets available for purple vetch. 
Germplasm evaluation 
As part of the National Vetch Variety Evaluation Program based at SARDI, Adelaide, a number of 
introduced common vetch lines were compared with standard varieties at four sites in 1999 (Table 33). 
The Salmon Gums site was affected by poor emergence in dry conditions during May and June. An 
extra treatment of aphid spray (+/- aphid spray) was also imposed. The unsprayed plots yielded on 
average 35% of the sprayed plots demonstrating the importance of aphid management and date for 
sprayed plots are presented here.  
Seed yields were low at Salmon Gums, and there were no yield differences between named varieties. 
In general later flowering lines tended to produce lower yields. Waterlogging during the growing 
season reduced yields in the Merredin trial. Despite this a number of lines (Blanchefleur, SA33133A, 
SA33224A, and SA33585) produced over 1.7 t/ha. The high yielding lines were also later flowering 
(>109 days). These lines were probably able to make better use of the consistent rains at the end of 
the season enabling a better recovery from the waterlogging damage than the early flowering lines. 
Vetch grew well all year at Scaddan and produced nearly 5 t/ha of total dry matter at maturity. The 
relatively poor performance of some of the new lines compared to existing varieties was again shown 
in the results. The highest yielding site was Gnowangerup where Languedoc produced a seed yield of 
2.6 t/ha. No other line produced greater seed yield than Languedoc at this site and the later maturing 
new lines performed relatively poorly (eg. SA3354, SA33555). 
In 1999 rust (Botrytis vicia-fabae.) was found for the first time in the Esperance region (see Rust 
section for further details). Morava is the only rust resistant variety available to growers. Morava 
yielded 84% of Languedoc in the absence of rust in the trials in 1999 but plant density of Morava was 
considerably lower (25 plants/m²) than Languedoc (41 plants/m²) in these trials. Morava generally 
forms larger seeds than other lines and hence seeding rate must be adjusted in variety comparison 
trials. Morava is also late flowering which may also lead to lower yields in low rainfall areas. 
Results from trials conducted between 1992 to 1999 show that most of the lines produced by the SA 
breeding program are better suited to medium than low rainfall regions (Figure 12). On average 12 
lines produced greater seed yield than Languedoc when grown in the medium rainfall environments 
and of these, seven produced an average of 20% more than Languedoc. Three of these lines 
produced more than 90% of the yield of Languedoc in the low rainfall zone. Rust susceptibility of these 
lines (SA33224, SA33232, Cummins) is similar to Languedoc (Table 34), therefore they are unlikely to 
be suited to the medium rainfall zones of WA if rust becomes established. 
Most lines produced by the national program in SA that have good tolerance to rust infection are of 
medium maturity, similar to Morava. These are all too late flowering for the low rainfall zone of WA. 
However, rust will not be a serious constraint to yields in low rainfall areas, so selection will continue to 
focus on earliness of flowering and yield. 
In the low rainfall zone a few lines have consistently outyielded Languedoc by 5-6%. These include 
SA33258, SA33115, SA33165 and Early Albino Languedoc all of which have similar flowering times to 
Languedoc. In 1999, four lines (SA33224A, SA33133A, SA33585, SA33248A) produced greater yields 
than Languedoc. All of these lines however, flower later (108-114 days) than Languedoc (98days). 
Rainfall at Merredin during the 1999 season was well above average and a number of other late 
maturing lines (eg. Blanchefleur) also produced good seed yields at this site. 
In summary, results show that Languedoc remains the best suited variety for grain production in the 
low rainfall areas, while Morava is well suited to medium rainfall areas, particularly in the presence of 
rust. Morava is not recommended for grain production in low rainfall areas, but if sown in May or June 
it may be useful variety for green manuring. 
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Table 33. Vetch seed yields (kg/ha) from national variety trials 
 Salmon  
Gums 
Scaddan Gnowangerup Merredin   
 99ES35 99ES25 99GS19 99ME24   
Line 31 May 4 Jun 31 May 24 May Mean % of Lang. 
Blanchefleur 313 1475 2001 1660 1362 105 
Cummins 377 1660 2272 932 1310 101 
Early albino Lang. 492 1524 2364 682 1265 98 
Languedoc 315 1324 2592 937 1292 100 
Morava 269 1321 1828 923 1085 84 
SA3300 315 1590 2354 610 1217 94 
SA33115 385 1359 2551 1197 1373 106 
SA33131A 281 1183 1633 965 1016 79 
SA33133A 206 1196 1432 1853 1172 91 
SA33150 83 844 1216 635 695 54 
SA33165 471 1419 2376 883 1287 100 
SA33224 352 1581 1812 1405 1287 100 
SA33224A 383 1510 1806 1768 1367 106 
SA33232 390 1683 2320 1248 1410 109 
SA33234 133 621 598 527 470 36 
SA3324 127 956 1735 542 840 65 
SA33248A 373 1254 1544 1068 1060 82 
SA33258 458 1348 2539 1090 1359 105 
SA33258A 98 1289 1660 873 980 76 
SA3354 165 667 993 432 564 44 
SA33555 133 1120 1903 423 895 69 
SA33585 173 1138 1587 1990 1222 95 
SA33600 392 1172 2222 735 1130 87 
LSD 180 353 281 438   
CV% 29 8 1 26   
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Table 34. Summary of vetch variety trials in the low and medium rainfall zones of Western Australia 
(1992-99) 
 Seed yield  
(% of Lang.) Days to  Rust  
Line Low Medium flowering infection
A 
Blanchefleur 89 121 114 5.3 
Cummins 98 123 105 5.7 
Early Albino Lang. 104 112 95 na 
Languedoc 100 100 98 5.3 
Morava 61 129 115 1.7 
SA3300 81 120 98 6.0 
SA33115 105 108 97 6.0 
SA33131A 96 76 113 2.0 
SA33133A 132 73 114 1.7 
SA33150 47 55 116 2.0 
SA33165 106 95 98 6.0 
SA33224 93 135 114 6.0 
SA33224A 155 92 108 6.0 
SA33232 93 136 112 6.0 
SA33234 49 35 115 2.0 
SA3324 55 88 120 1.7 
SA33248A 116 77 111 2.0 
SA33258 105 95 100 6.0 
SA33258A 62 81 92 6.0 
SA3354 49 44 118 1.7 
SA33555 44 79 119 2.0 
SA33585 134 74 112 2.0 
SA33600 101 87 90 5.7 
SA33158 86 133 111 6.0 
SA33190 16 56 139 na 
SA33196  20  na 
SA33203  32  na 
SA33208 29 31 136 na 
SA33218  22  na 
SA33223  54  na 
SA3323 26 84 123 2.0 
SA33248 60 65 117 2.0 
SA33270  32  na 
SA33273  33  na 
SA332773  54  na 
A Rust infection data from 1998 South Australian Primary trials:  1= no pustules, 3 = few pustules on leaves, 5 
= secondary infection on leaves and few pustules on stem, 7 = plants overtaken by pustules, 9 = plant 
wilted, cannot produce leaves or pods. 
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Figure 12. Relationship between the average seed yield (lines as a percentage of Languedoc) of 35 
vetch in the medium and low rainfall regions of WA. Solid line represents a 1:1 ratio. 
Sowing rate 
In 1998 sowing rate trials were conducted throughout WA to determine the optimum density required 
for dry matter production and seed yield of vetch varieties. These trials were repeated in 1999 at 
Kumarl, Scaddan and Merredin with additional trials located at Salmon Gums and Scaddan. The trials 
were expanded to include an increased number of sowing rates (10) at two times of sowing. 
Plant densities in the vetch x variety trials ranged from 16 to 149 plants/m² (Table 35). Plant 
establishment averaged only 62% of the expected target density (assuming an 80% germination and 
60 mg seed size) and ranged from 90% for Languedoc at 20 kg/ha to 40% for Morava at 140 kg/ha. 
Planting conditions were ideal at Scaddan and Kumarl, but waterlogging during emergence at 
Merredin resulted in the lowest establishment of all sites. This data highlights the effect of seed size 
on plant establishment and the need to compensate for poor establishment in vetch by assuming a 
field establishment of approximately 75%. 
Table 35. Effect of sowing rate on plant density (plants/m²) of vetch varieties (Morava, Blanchefleur 
and Languedoc) 
 Merredin Kumarl Scaddan 
  99ME25   99ES36   99ES26  
Sowing  24 May   21 May   4 Jun  
rate (kg/ha) Mora. Blan. Lang. Mora. Blan. Lang. Mora. Blan. Lang. 
20 19 16 18 22 29 29 na 25 25 
40 27 24 22 34 44 43 na 47 39 
60 33 32 29 50 57 66 na 71 59 
100 36 47 40 78 81 72 na 107 97 
140 53 61 40 98 122 115 na 149 124 
L.S.D. 5%  10   19   13  
CV%  21   21   12  
 
Ninety percent of maximum yield was obtained at a plant density of between 40-60 plants/m2 (Table 35 
and 36, Figure 13). The economic optimum plant density, however, will depend on the marginal return 
and cost of increasing plant density as well growth and yield responses. Tables 37 and 38 
summarises the economic optimum planting densities for opportunity costs of increasing vetch sowing 
rate estimated at 10% or 50%. Assumptions in developing these tables were:  Cost of seed:  vetch  
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$350/t, Blanchefleur $400/t; Price of grain:  vetch $240/t; Blanchefleur $270/t; Seed size 60 mg, 95% 
laboratory germination rate; Field establishment 75%; The opportunity cost of dollars spent on 
increasing seeding rate were set at 10 and 50. 
Table 36. Effect of sowing rate on seed yield (kg/ha) of vetch varieties (Morava, Blanchefleur and 
Languedoc) 
 Merredin Kumarl Scaddan 
  99ME25   99ES36   99ES26  
Sowing  24 May   21 May   4 Jun  
rate (kg/ha) Mora. Blan. Lang. Mora. Blan. Lang. Mora. Blan. Lang. 
20 1475 1753 767 1147 1221 1116 na 1759 1572 
40 1464 1500 986 1279 1648 1627 na 2070 1865 
60 1667 1799 1137 1494 1579 1961 na 1951 2006 
100 1586 1763 1263 1381 1461 2144 na 1912 2010 
140 1601 1891 1263 1436 1353 2126 na 1978 1959 
L.S.D. 5%  337   230   264  
CV%  16   11   10  
 
The economic optimum plant density for Languedoc, the most widely grown vetch, increased with 
increasing yield potential from 38 plants/m² at yields of 750 kg/ha or less to as high as 108 kg/ha at 
yields above 1.5 t/ha. Most growers will aim for yields of about 0.75 to 1.5 t/ha and to achieve these 
yields, 55 plants/m² is adequate. At sites with high potential yields (>1.5 t/ha) close to the optima are 
still achievable at 55 plants/m². The current recommended seeding rate of 60 plants/m² therefore 
appears accurate for most circumstances. Assumptions on field establishment of vetch, however may 
need adjustment. Results suggest that plant establishment should be to assumed to be about 75%. At 
this level recommended seeding rates should be increased to 50 kg/ha. 
The longer season variety Blanchefleur appears to achieve its optimum yield at lower plant densities 
than Languedoc, particularly at high yielding sites. This indicates Blanchefleur’s adaptation to long 
seasons. However, as with Languadoc, the economic optimum rates are close enough to the 
recommended rates that a change in the recommendation is not warranted. 
In summary, vetch should be established at 60 plants/m². If farmers are not aware of their seed size or 
germination tests, then a default sowing rate of 50 kg/ha may be used as a rule-of-thumb. However, 
for the best results sowing rates should be adjusted for seed size and germination percentage. 
Particular care should be taken with the new variety Morava which can have larger seeds (15% 
heavier than Languedoc), and which will require seeding rates of about 60 kg/ha. 
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Figure 13. Seed yield (kg/ha) response of vetch to increasing plant density at Scaddan (Blanchefleur) 
and Salmon Gums (Languedoc) at two times of sowing. 
 
Table 37. Summary of optimum plant density at three seed yield levels  
(Assuming a 10% opportunity cost. Data from eight vetch sowing rate experiments 
conducted in 1998-99) 
  Variety 
Seed yield  Blanchefleur Languedoc Morava 
Low (<.75 t/ha) Optimum density No fit 38 No data 
 No. Trials 1 1 No data 
 s.d.  0 No data 
Medium  Optimum density 41 55 56 
(0.75-1.5 t/ha) No. Trials 5 5 1 
 s.d. 12 22 0 
High Optimum density 52 108 75 
(>1.5 t/ha) No. Trials 2 2 1 
 s.d. 0 34 0 
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Table 38. Summary of optimum plant density at three seed yield levels 
(Assuming a 50% opportunity cost. Data from eight vetch sowing rate experiments 
conducted in 1998-99) 
Seed yield  Variety 
  Blanchefleur Languedoc Morava 
Low (<.75 t/ha) Optimum density No fit 37 No data 
 No. Trials 1 1 No data 
 s.d.  0 No data 
Medium  Optimum density 38 48 56 
(0.75-1.5 t/ha) No. Trials 5 5 1 
 s.d. 9 17 0 
High Optimum density 49 100 64 
(>1.5 t/ha) No. Trials 2 2 1 
 s.d. 0 31 0 
 
Rust 
M. Seymour, AGWEST, Esperance 
In late October 1999 a farmer at Scaddan, 40km’s north of Esperance, noticed a cloud of red dust 
appearing whilst swathing his vetches. Samples of the crop were tested by AGWEST and found to be 
infected with rust (Uromyces vicia-fabae). This was the first recorded incidence of this disease in vetch 
in WA. It was later found on two other properties, but in 1999 the crops were infected too late to cause 
significant damage. The presence of rust in WA will be of immediate concern to growers in the 
medium and high rainfall areas. 
Vetch rust is a specific strain of the fungus which will infect both common and purple vetch (Vicia 
sativus and Vicia benghalensis). It is the same disease as rust in faba bean but the strain of the 
fungus which infects vetch does not infect faba bean. However, chocolate spot (Botrytis spc.) cross 
infects between vetch and faba beans so there are sound reasons to isolate faba beans from vetch in 
the general management of fungal disease of these two species. 
Vetch rust is similar in appearance to faba bean rust. Raised pustules occur on leaves which deposit a 
rusty-coloured stain when wiped. A pale halo forms around the pustule. Stem develop lesions which 
form after leaf infection are elongated, black in colour and can split the surface of the stem. It is this 
stage that contains resting spores, which allow for survival over summer. 
Rusts are usually most active in warm conditions late in the season. The main effect of rust is to affect 
seed filling and seed size. Most damaging effects occur when rust infects the crop early, at flowering.  
The guidelines for the management of rust are as follows: 
Do not sow too early. Rust is likely to have more of an economic effect in longer growing season 
environments. Sowing early in April or the 1st week of May is will increase the length of time the vetch 
is flowering and at a susceptible stage. Sowing in mid-late May (after the wheat is sown) will reduce 
the risk of rust infection in the low rainfall zone, but will also reduced yield potential. 
Growers in medium and high rainfall areas should grow Morava, a rust resistant variety. Seed is 
available from Paramount Seed. Languedoc is recommended for grain production in low rainfall areas 
because of it’s good early flowering. Morava produces about 39% less seed yield than Languedoc in 
the low rainfall areas. Growers may consider Morava for green manure or hay production in low rainfall 
areas.  
Reduce inoculum levels. Rust is not transmitted by seed, however, it can be found on the trash that 
comes with the seed. Cleaning seed of trash will reduce spore levels, but it is unlikely to remove all 
trash and some spores will remain. Spores of rust can also survive on stubble and unlike the cereal 
rusts a live host is not required for survival over summer. However, volunteer vetch growing over 
summer is considered to be the main source of inoculum. It is likely that a hot dry summer will lower 
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inoculum levels, but in the event of a wet summer care should be taken to remove all volunteer vetch 
plants from paddocks. Whilst stubble and seed are not the main source of inoculum it is still 
recommended to rotate widely (one year in four), do not buy infected seed, reduce stubble levels and 
follow other common practices to for controlling fungal diseases.  
Seed dressings are likely to be ineffective because rust occurs late in the growth of the plant and both 
volunteer plants and stubble are the main source of infection. Dressing seed with a fungicide to 
combat both rust and chocolate spot has been suggested as a precaution against these diseases, 
however our results do not indicate that seed dressings are effective. Trials have been conducted both 
in SA (SARDI) and in Scaddan in 1999 to look at seed dressing for chocolate spot (Table 39), but 
disease levels in these trials were low. We are unable to determine if the application of impact in-
furrow or seed dressing with sumisclex will have any effect on disease in vetch. 
Table 39. Vetch disease management, Scaddan (99ES28) 
Treatment Foliar fungicide  
 - Foliar + Foliar Mean 
Nil 1657 1646 1651 
Fertiliser Fung 1500 1720 1610 
Seed dressing 1529 1844 1686 
Seed dressing + Fert. Fung 1551 1821 1686 
Mean 1559 1758 1658 
 Foliar Treatment Foliar.Treatment 
LSD 665 160 620 
CV% rep 13   
 
Eastern states experience indicates that foliar fungicides are only likely to control rust if sprayed early. 
It is suggested therefore, that Languedoc and Blanchefleur grower’s budget for a fungicide spray at 
flowering. Dithane/Mancozeb at 2 kg/ha is effective on both rust and chocolate spot. Information on 
lower rates and the use of other products will be made available at a later date. 
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Narbon bean 
Germplasm evaluation 
As part of the National Narbon Bean Evaluation Program based at Agriculture Victoria, Walpeup, the 
newly released variety Tanami (previously known as N9035*002), and several breeding lines and 
introduced accessions were evaluated at Merredin and Salmon Gums in 1999 (Table 40). Tanami was 
released due to its good agronomic performance (yield, standing ability, shattering resistance etc.) and 
the low levels of GEC (glutamyl S ethyl cysteine) in its seed when compared to other lines. GEC is a 
sulphur compound that gives the seed an unpleasant taste and restricts feed intake in monogastrics, 
particularly pigs. The level of GEC is an important trait in breeding and selection, and only lines with 
low GEC are considered for commercial release. 
In 1999, a number of new lines produced greater seed yields than Tanami. Many of these lines, 
however, were evaluated in WA only for the first in 1999, and four of them were tested in one only trial 
at Merredin (99ME88) (Table 40). Seed tests of the high yielding, new lines, showed that some 
(60142, N9636, N9650) have relatively high levels of GEC compared to Tanami, This will reduce their 
potential for release as commercial varieties. One line (N9628) performed well in 1998 throughout 
Australia, and showed promise at Salmon Gums and in a smaller trial at Merredin (99ME21) in 1999. 
However, it has small seeds (13.0 g/100 seeds) (Table 41) and high GEC levels. Tanami is already 
considered to have small seeds (13.8 g/100 seeds) and it is unlikely that a variety with smaller seeds 
than Tanami will be commercially acceptable to growers. Seed size affects ease of planting and 
harvesting using conventional machinery. 
Table 40. Narbon bean seed yields from germplasm trials in WA, 1999 and %GEC from Walpeup, 1997 
and 12 sites in Australia, 1998 
 99ME88 99ME21 99ES31     
 Merredin Merredin Salmon Gums   GEC % Tanami 
Line 16 Jun 25 May 15 May Mean % Tanami 1997 1998 
Tanami 1185 1588 811 1195 100 100 100 
SA26554 1074 1565 937 1192 100  110 
N9701*003 1085   1085 91   
N9662*008 1462   1462 122   
N9662*005 688   688 58   
N9662*003 1104   1104 92   
N9662*002 1466   1466 123   
N9662  1518  1518 127  111 
N9660*002 1460   1460 122   
N9656*001 931   931 78   
N9655*001 1001   1001 84   
N9650*009 1921   1921 161   
N9650*007 1295   1295 108   
N9650*006 1016   1016 85   
N9650*003 1254   1254 105   
N9650*001 1332   1332 112   
N9650 1508  871 1190 100  101 
N9648*004 1278   1278 107   
N9648*001 1162   1162 97   
N9647*004 1416   1416 119   
N9647*003 1217   1217 102   
N9644*001 1468   1468 123   
N9642*001 1096   1096 92   
N9636*006 1754   1754 147   
N9636 1677  734 1205 101  103 
N9634*001 1371   1371 115   
N9628  1808 1023 1415 118  116 
N9626  1602 913 1257 105 116 119 
N9622   855 855 72 134 105 
N9619 1004  939 972 81 112 134 
N9616 955   955 80   
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 99ME88 99ME21 99ES31     
 Merredin Merredin Salmon Gums   GEC % Tanami 
Line 16 Jun 25 May 15 May Mean % Tanami 1997 1998 
N9608 1124  857 990 83 98 108 
N9604   701 701 59 119 110 
N95,0084N4*5 1093   1093 91   
N95,0084N4*4 739   739 62   
N95,0082N4*1 1632   1632 137   
N95,0077N4*4 1060   1060 89   
N9404*001 1583   1583 133   
N9027*003 1044 1553 900 1166 98 115 102 
N9025*005 935   935 78   
N89/53 1218   1218 102   
N89/13 926   926 78   
N60176*001 1329   1329 111   
ATC62374 1061   1061 89   
ATC62369 1408   1408 118   
ATC62363 1645   1645 138   
ATC60669 941   941 79   
ATC60668 815   815 68   
ATC60188 1034   1034 87   
60395*001 563   563 47   
60185*002 955   955 80   
60156*003 714   714 60   
60114(50) 868   868 73   
60114(49) 1157   1157 97   
60195   840 840 70 97 96 
60142 1588  925 1256 105 149 112 
60124   627 627 52  119 
60123  1787 996 1391 116 120 130 
60122  1535 994 1264 106 130 111 
60114  1390 1084 1237 104 108 103 
60107 1894  787 1340 112  84 
60105  980 831 905 76 130 108 
60099   954 954 80 79 91 
L.S.D. 5% 506 278 336     
CV% 21 9 23     
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Table 41. Seed yield (kg/ha), plant density (plants/m²), lodging score at maturity (1=erect, 5=flat), and 
100 seed weight (g) of narbon bean germplasm at Salmon Gums Research Station (99ES31) 
(sown 15 May) 
Variety Seed yield %Tanami plants/m² Lodging Score 100 seed weight 
Tanami 811 85 34 1.0 13.8 
SA26554 937 98 37 1.3 20.6 
N9650 871 91 33 1.7 22.3 
N9636 734 77 27 1.7 21.7 
N9628 1023 107 47 1.0 13.0 
N9626 913 96 27 1.7 19.6 
N9622 855 90 30 1.7 22.0 
N9619 939 98 38 1.7 20.5 
N9608 857 90 29 1.7 21.0 
N9604 701 74 34 1.0 19.2 
N9027*003 900 94 32 1.0 15.5 
60195 840 88 38 1.7 20.6 
60142 925 97 31 1.7 20.4 
60124 627 66 33 1.0 18.9 
60123 996 104 37 1.0 19.9 
60122 994 104 45 1.3 18.6 
60114 1084 114 39 1.3 22.3 
60107 787 83 54 1.3 10.7 
60105 831 87 30 1.3 18.9 
60099 954 100 59 2.3 10.6 
L.S.D. 5% 336 35 15 0.8 1.4 
CV%  23  24 13 5 
 
Agronomy 
M. Seymour, AGWEST, Esperance 
Narbon bean is a new crop and its agronomic requirements have largely not been determined. In 1998 
we conducted preliminary sowing rate experiments, which has been expanded in 1999 to two sites 
(Kumarl and Scaddan) and included a time of sowing trial at Salmon Gums.  
Sowing rate 
Eight plant densities from 20-150 plants/m2 were targeted using sowing rates between 53 and 398 
kg/ha (Table 42). Sowing rates were determined based on mean seed size (236 mg) and germination 
percentage (89%). The line SA26554, which has been widely tested in WA, was used in this study, 
because there was insufficient seed available of Tanami. 
At Kumarl, plant densities were very close to the target at low sowing rates, but were much lower than 
the targeted plant densities at the higher seeding rates. Seeding conditions were excellent at Kumarl 
and the decrease in expected establishment at high sowing rates was probably associated with inter-
plant competition for moisture, light and nutrients. At flowering, the greatest dry matter was produced 
at the highest seeding rate, but by maturity sowing rates from 106-398 kg/ha produced similar total dry 
matter (4-4.6 t/ha) (Table 43).  
Narbon bean can be weak stemmed and in well grown conditions it may lodge prior to harvest. 
Ratings taken before harvest indicated that crops established at lower densities stood more erect than 
crops established at higher densities. This could be an important consideration, because one of the 
attractive characteristics of narbon bean is its ease of harvest compared to field pea and vetch. Seed 
size was over 20.0 g/100 seeds for all treatments and seed size appeared to increase with increasing 
sowing rate (Table 43). However, this study used SA26554 which has medium sized seed. The effects 
of different agronomic practices in WA on the size of Tanami’s seed is unknown. 
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Maximum seed yields of narbon bean were obtained over a wide range of plant densities, 34-99 
plants/m² (Fig 14). Preliminary calculations of the economic optimum seed rate were made using the 
assumptions that narbon bean grain is worth $160/tonne on farm (similar to lupin price), the seed 
costs $250/t, seed size 220 mg, germination test 95%, field establishment 75%, and opportunity cost 
110% (money back + 10% interest). Using these assumptions, the optimum sowing rate in 1999 at 
Kumarl was 125 kg/ha, which produced a plant density of 35 plants/m². In 1998 at Salmon Gums the 
optimum was 100 kg/ha (31 plants/m²). This is a consistent result for a low rainfall environment. 
Table 42. Sowing rate (kg/ha), target and actual plant density (plants/m2), seed yield (kg/ha) and plant 
density (palnts/m2) in narbon bean sowing rate trial at Kumarl (99ES33)  sown 21 May 
Sowing rate Target plants/m² 
Actual 
plants/m² 
Seed yield Seed yield as % of maximum 
53 20 20 1264 83 
80 30 27 1363 89 
106 40 34 1442 94 
133 50 39 1446 95 
159 60 51 1526 100 
212 80 66 1524 100 
265 100 79 1496 98 
398 150 99 1442 95 
L.S.D. 5% - 6 112 - 
CV% - 8 5 - 
 
Table 43. Sowing rate, dry matter production (g/m²), lodging score (0=flat, 5=erect), 100 seed weight 
(g) and harvest index (%) of narbon bean at Kumarl (99ES33) 
Sowing rate 
(kg/ha) 
Dry matter 
(3 Sept) 
Dry matter 
(18 Oct) 
Lodging score 
100 seed 
weight 
Harvest 
index 
53 174 327 4.5 21.5 40 
80 166 363 4.8 21.3 39 
106 246 394 4.5 21.9 37 
133 223 433 4.8 22.2 34 
159 246 419 4.5 21.7 37 
212 303 410 4.8 22.8 37 
265 267 427 3.5 22.9 35 
398 412 457 2.3 22.2 32 
L.S.D. 5% 52 75 0.8 0.7 9 
CV% 14 13 12 2 16 
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Figure 14. Response of narbon bean seed yield to increasing plant density at Kumarl in 1999 
(99ES33). 
 
A sowing rate trial conducted in the medium rainfall zone (Scaddan) showed more variable growth and 
yield than at Kumarl due to transient waterlogging (Table 44). Lodging was also evident much earlier 
at Scaddan than at the lower rainfall site at Kumarl. In general, the results were similar to Kumarl, with 
an optimum plant density of about 35 plants/m². However, there was a trend of greater seed yields 
with increasing sowing rates which may require further investigation. 
Table 44. Sowing rate, plant density (plants/m²), dry matter production at maturity (g/m²), Lodging 
score (0=flat, 5 =erect), seed yield (kg/ha) and 100 seed weight (g) of narbon bean at different 
sowing rates at Scaddan (99ES24). Sown 4 June 
Sowing rate 
(kg/ha) 
Plants/m2 
Dry matter 
production 
Lodging 
score 
Seed yield 
Seed yield 
% maximum 
100 Seed 
weight 
53 17 336 1.8 802 64 26.0 
80 29 407 2.5 973 77 25.5 
106 38 261 2.3 898 71 23.3 
133 45 345 1.8 1216 97 24.3 
159 51 291 2.5 1086 86 22.9 
212 59 277 3.0 949 76 21.6 
265 63 483 2.3 1191 95 22.4 
398 77 407 1.8 1256 100 21.6 
L.S.D. 5% 9 207 1.0 290 23 1.8 
CV% 14 40 32 19 - 5 
Time of Sowing 
A time of sowing experiment was conducted at the Salmon Gums Research Station comparing narbon 
bean (Tanami) and faba bean (Fiord). Sowing commenced on the 13 April under marginal soil 
moisture conditions. Due to a lack of rainfall, the next sowing date was not until the 14 May. 
Delayed sowing of narbon bean reduced time to flowering, dry matter production and seed size (Table 
45 and 46). Narbon bean could be sown as late as the end of May without a yield penalty. This data 
suggests that narbon bean has a wide window of opportunity for sowing. Seed yields above 1.3 t/ha 
can still be achieved if sowing is delayed until late-May. 
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Overall, faba bean produced a greater seed yield than narbon bean, particularly with earlier sowing, 
which is a reflection of the above average rainfall received at Salmon Gums in 1999. Faba bean 
showed a depression in seed yield of 10 kg/ha/day as sowing was delayed from 15 April to 15 June. 
However, good seed yields of 1.5 t/ha were achieved from the late-May sowing time. In this trial foliar 
diseases were minimal and the disease pressure at Salmon Gums is currently low. However, it is likely 
that disease pressure will gradually increase over time and faba beans sown in April will be exposed 
to a greater risk of foliar disease than if sown at later dates. 
Table 45. Plant density (plants/m2), time in days after sowing to 50% flowering and seed yields of 
narbon bean and faba bean sown at four times at Salmon Gums Research Station (99ES32) 
Sowing date plants/m² Days to flowering Seed yield 
Seed yield as % of 
maximum 
  Narbon bean   
13 Apr 47 128 1343 97 
14 May 44 101 1133 82 
31 May 46 98 1379 100 
15 Jun 36 93 1083 79 
  Faba bean   
13 Apr 34 107 1914 100 
14 May 40 83 1639 86 
31 May 35 78 1516 79 
15 Jun 24 83 1284 67 
L.S.D. 5% 12 - 360 19 
CV% 14 - 9 - 
 
Table 46. Dry matter production at maturity (g/m²), seed size (mg), harvest index (%) and pod 
number/m2 of narbon bean and faba bean sown at four times Salmon Gums Research 
Station (99ES32) 
Sowing 
date 
Dry matter at 
maturity  
Seed size  
Harvest 
index 
Pod number/m² 
  Narbon bean   
13 Apr 389 155 35 288 
14 May 349 145 35 313 
31 May 312 133 44 274 
15 Jun naA 133 na na 
  Faba bean   
13 Apr 465 406 42 348 
14 May 364 394 48 311 
31 May 376 363 40 263 
15 Jun na 350 na na 
L.S.D. 5% 89 17 11 141 
CV% 14 3 13 9 
A Not measured. 
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Lupinus species 
Breeding anthracnose resistance in albus lupin 
Development of an anthracnose resistant variety is currently the major focus of the albus lupin 
breeding program in Western Australia. Crosses were made in 1997 between several agronomically 
adapted breeding lines and varieties, including Kiev Mutant, the current variety grown in WA and 
several Ethiopian landraces which had shown some resistance to anthracnose. The progeny of these 
crosses were tested in a disease nursery at Geraldton in 1999. About 1,200 lines were tested, and of 
these, about 200 lines were selected. Evaluation of this material will continue in 2000. 
The aim of the program is to develop a variety which has similar maturity, alkaloid content and 
harvestability as Kiev Mutant, but with resistance to anthracnose. A variety suitable for WA farmers is 
expected to be produced by 2005. 
Other developments in albus lupin breeding are being conducted by the national albus lupin breeding 
program based in Wagga Wagga, NSW. Material from the WA program will be transferred to the 
national program once anthracnose resistant breeding lines have been developed in WA. 
Screening lupins for tolerance to alkaline/calcareous soils 
C. Tang, CLIMA and University of WA and J.D. Brand, WAITE, University of Adelaide 
Narrow-leafed lupins (Lupinus angustifolius) are an economically important crop, particularly on sandy 
or loamy acid soils. However, they grow poorly on alkaline/calcareous soils. Lupin species vary in their 
susceptibility to alkaline/calcareous soils. Rough-seeded lupins (L. pilosus, L. atlanticus and L. 
consentinii) are more tolerant of these soils than albus lupin (L. albus), which in turn, is more tolerant 
than narrow-leafed lupin. Glasshouse studies combined with field trials examined the variation in 
lupins species and lines in response to alkaline/calcareous soils. 
Twelve albus lupin genotypes were tested for their tolerance of limed and alkaline soils in the 
glasshouse. In the limed soil shoot growth ranged from 58 to 80%, root weight from 49 to 72%, and 
leaf chlorophyll concentration from 47 to 96% of the control plants grown on acid soil. In the alkaline 
soil, shoot weight ranged from 75 to 110%, root weight from 39 to 63%, and chlorophyll concentration 
from 58 to 94% of plants grown on the acid soil (data not presented).  
Nineteen lines of albus lupin, including those used in the glasshouse study described above, were 
examined in the field for their ability to grow on a calcareous clay (pH ~8.5; topsoil 4-6% CaCO3) 
compared with an acid loam. L. pilosus and narrow-leafed lupin were included as control species. 
Large variation in shoot growth among the lines was observed 11 weeks after sowing (Figure 15). 
Lupinus pilosus was the most tolerant of the calcareous clay producing the highest shoot weight 
relative to growth on the acid loam (95%). Narrow-leafed lupin was the most intolerant producing the 
lowest shoot weight (28%). There was variation among the lines of albus lupins with shoot weights 
ranging from 31% to 62% of plants on the acid loam.  
A glasshouse screening method was used to identify variation among lines of the rough-seeded lupins 
(L. pilosus and L. atlanticus). The plants were grown for 21 days in a calcareous soil (pH 8.2; 50% 
CaCO3), and chlorosis in the youngest leaves, an indicator of tolerance, was recorded. L. pilosus had 
the most tolerant lines and had the greatest range of variation among lines (Figure 16). Most lines of 
L. atlanticus were moderately intolerant; only two lines (out of 42) appeared to be tolerant.  
In a field study, six genotypes of L. pilosus differing in tolerance to the calcareous soil under 
glasshouse conditions were grown on comparable, calcareous (pH 8.3; 3-13% CaCO3) and non-
calcareous soils (pH 7.3) within a paddock. It was shown that growing intolerant and moderately 
intolerant lines on the calcareous reduced seed yields more than for the, tolerant lines (data not 
presented). Chlorosis rankings of the lines were correlated between the field and glasshouse 
screening studies. The field results also indicated that CaCO3 was the cause of the chlorosis. 
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Figure 15. Variation in shoot dry weight of albus lupin lines grown in the calcareous soil relative to an 
acid loam 11 weeks after sowing at Goomalling. L. angustifolius and L. pilosus were 
included for comparison. 
 
 
Figure 16. Chlorosis scores on the youngest leaves of L. pilosus lines 21 days after sowing in a 
calcareous soil. 
Time of sowing 
Albus lupin is not recommended for low rainfall regions (< 400 mm annual rainfall), because it has a 
long seed filling period that is often cut short in dry conditions. Early sowing may be a method of 
reducing this effect, however this may be offset by an increased risk of anthracnose infection. In 1999, 
the effect of time of sowing on the seed yield of albus lupin varieties Kiev Mutant and Esta was 
examined in a trial at Mt. Barker. May to October Rainfall at Mt. Barker was about 90% of the long 
term average. Plant establishment of Ester and Kiev Mutant sown on 26 May was low due to ducks, 
which ate germinated seeds. 
Machine harvest yields were greatest from June sowings, and the yields produced by Ester and Kiev 
were similar (Table 47). Quadrat samples at maturity showed greater dry matter production and seed 
yields from the 9 Jun sowing, however these differences were not expressed in the machine harvest  
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yields. The results of this trial suggest that, in an average rainfall year, albus lupins can be sown in the 
Mt. Barker region as late as June with little or no yield penalty. This may also reduce the risk of 
anthracnose disease.  
Table 47. Effect of time of sowing on plant establishment (plants/m2), dry matter production at 
maturity (g/m2), quadrat seed yield (g/m2), harvest index, and machine harvest yield (kg/ha) 
of albus lupin at Mt. Barker (99MT41) 
Sowing 
date 
Variety Plants/m2 
Dry matter at 
maturity 
Quadrat seed 
yield 
Harvest 
index 
Machine harvest 
yield 
26 May Esta 23.9 924 259 0.28 1878 
 Kiev 29.3 809 297 0.36 1878 
9 June Esta 38.8 1272 286 0.22 2103 
 Kiev 43.4 1026 321 0.31 2115 
24 June Esta 31.6 759 183 0.24 2051 
 Kiev 37.3 845 278 0.33 2314 
8 Jul Esta 36.3 544 131 0.24 1397 
 Kiev 40.3 603 173 0.29 1551 
L.S.D. 5% TOS 4.3 226 72 0.04 461 
 VAR*TOS 6.2 267 90 0.04 483 
CV%  13 19 24 8 9 
 
Growers intending to grow albus lupins in 2000 are reminded that there is a code of practice which 
includes the following:  (i) Use seed that has tested negative to anthracnose (ii) Ensure there is a 
distance of at least 500m from other albus, narrow leaf lupin or yellow lupin crops (iii) Treat the seed 
with a recommended fungicide prior to sowing, and (iv) Ensure neighbours are aware of their intention 
to grow albus lupin.  
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Lathyrus development 
C. Hanbury and K.H.M. Siddique, CLIMA and AGWEST, South Perth 
Lathyrus cicera and L. sativus have shown potential as multi-purpose crops in low to medium rainfall 
dryland farming systems. They are tolerant to a wide range of herbicides, tolerate some waterlogging, 
have no serious disease, have high seed protein levels (25-30%) and are highly palatable to stock. 
The presence of a neurotoxin 3-(-N-oxalyl)-L-2,3-diamino propionic acid (ODAP) in Lathyrus spp. has 
constrained commercial releases to those with low concentrations (<0.10%). In 1998 CLIMA released 
one L. cicera variety ‘Chalus’ which has ODAP concentration of 0.09%.  
Field evaluation 
In 1999 on farm evaluation of L. cicera cv Chalus was increased to 19 farms (12 in WA, 5 in SA and 2 
in Vic.). Approximately 250 ha was sown, with 150 ha in WA. On farm yields ranged from poor to 
2 t/ha. Most problems encountered were either lack of experience with, or machinery unsuited for, 
harvesting semi-prostrate crops (30% losses were common) or severe seasonal conditions (extended 
waterlogging or drought). Mean harvested seed yield of successful plantings was 1.05 t/ha. Large 
scale demonstration plots were established at 4 sites in WA (Mindaribin, Merredin, Mingenew and 
Ogilvie). Machine harvested seed yields averaged 1.5 t/ha, with harvesting difficult in some cases.  
Variety development 
The low ODAP (0.07%) L. sativus line (BIO L254) obtained in 1995 and bulked-up during 1998 is likely 
to be released in 2000. Seven lines of F6 L. sativus plants developed at CLIMA from crosses initially 
performed in 1994 were grown in 1999 in the field for the first time. Low ODAP status was confirmed 
prior to growth, the vigour and seed yields were greater than standard checks. The greater yielding 
low ODAP F7 lines will be further evaluated in 2000. 
Sheep feeding studies 
C. White, CSIRO, Perth, C. Hanbury, CLIMA and K.H.M. Siddique, CLIMA and 
AGWEST, South Perth 
In order to establish markets for Lathyrus grain feeding recommendations must be established 
experimentally since little useful data is published internationally. All trials to date mentioned here use 
L. cicera cv Chalus, since it has low levels of ODAP. 
A sheep feeding study completed in December 1999 compared Chalus with lupins (Lupinus 
angustifolius) fed ad libitum to immature Merino wethers over a 10 week period. Chalus and lupin 
were fed at two rates, 35% and 70% of the diet, the remainder being hay. There were 20 sheep per 
diet group, fed individually. The sheep fed Chalus showed greater liveweight gains, dressed carcass 
weights, voluntary feed intakes and efficiencies of feed conversion than those fed lupins (Table 48). 
There was no behavioural indication of animal ill health, nor were there any apparent problems with 
the animal carcasses. Biochemical analyses indicated good animal health throughout the experiment. 
Quality testing of meat showed equal or better results for Chalus compared to lupins. Overall, the 
results indicated that sheep fed the Chalus diets performed better than those fed the lupin diets. Feed 
digestibilities and wool growth data are yet to be analysed. 
Table 48. Summary of Lathyrus cicera cv Chalus inclusion rate trial for sheep fed for 10 weeks. 
Compared to hay only and lupin (Lupinus angustifolius) 
 Diet  
 Hay Lupin Chalus  
Character  35% 70% 35% 70% 
LSD 
(P<0.05) 
Average liveweight gain (g/d) 84 136 119 164 187 26 
Voluntary feed intake (kg/d) 1.17 1.26 1.02 1.42 1.40 0.17 
Feed conversion efficiency  
(% live weight increase/feed consumed) 
5.5 8.0 6.6 9.7 12.8 1.1 
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It is highly likely that the level of ODAP in Chalus (and in future Lathyrus varieties) is sufficiently low 
not to pose a problem for monogastrics (see section on Lathyrus:  a potential new ingredient in pig 
diets) and to poultry (based on a preliminary broiler assay completed in 1998). This is consistent also 
with the pleasing performance of ruminants on Chalus to date. The chicken layer industry in southern 
Australia is also an industry to which Chalus is suited, and it is planned to conduct a chicken layer trial 
during 2000/2001 to establish further recommendations in collaboration with the Pig and Poultry 
Production Institute, SARDI, SA. The composition of Chalus is similar to field peas, except that protein 
concentration in Chalus (26%) is higher than field pea (23%). Lysine concentration in Chalus (1.59%) 
is similar to field pea (1.58%) and higher than narrow leaf lupin (1.49%). Discussions on inclusion of 
Lathyrus in commercial manufactured feeds have commenced and will be determined by the outcome 
of the animal feeding experiments still to be completed. Asian export markets will be evaluated for the 
first time in 2000. 
Lathyrus:  a potential new ingredient in pig diets 
B.P. Mullan, C.D. Hanbury and K.H.M. Siddique, AGWEST, South Perth 
Grain legumes are an important source of energy and amino acids for use in the diets of pigs. Lupins 
are used extensively in WA as a cost-effective replacement for imported soybean meal, and they are 
by far the major source of plant protein used in this state. However the feed industry is always 
interested in identifying new sources of energy and amino acids that can be used in combination with 
existing grains to provide an improved, and cost-effective balance of amino acids in the finished diet. 
Compared to the chemical composition of lupins (Lupinus angustifolius), Lathyrus cicera (cv. Chalus) 
is lower in crude protein (270 vs 320 g/kg) and fat (5 vs 58 g/kg) but has relatively more total lysine (16 
vs 13 g/kg) (Hanbury, unpublished). The major concern is the higher concentrations of trypsin inhibitor 
activity, chymotrypsin inhibitor activity and the presence of a neurotoxin identified as -N-oxalyl-L-, -
diaminopropionic acid. Previous studies have shown a significant linear reduction in voluntary food 
intake (VFI) and average daily gain (ADG) when grower-pigs are fed diets containing up to 400 g/kg 
Lathyrus sativus, which was attributed to the presence of these anti-nutritional factors (ANF). New 
varieties of Lathyrus have low contents of these anti-nutritional compounds. 
This study aimed to evaluate the suitability of the new Lathyrus cicera (cv. Chalus), which has very low 
levels of anti-nutritional compounds, as a source of feed for growing pigs. Chalus seed was fed to 
growing pigs as a replacement for soybean meal. Diets were formulated to be isonitrogenous and 
isoenergetic (14.0 MJ DE/kg, 0.70 g available lysine/MJ DE), and were fed ad libitum to 24 female 
pigs housed in individual pens. 
Results showed that up to 300 g/kg of Chalus could be included in the diets of pigs without having a 
detrimental effect on voluntary food intake, average daily gain or feed conversion ratio (FCR) (Table 
49). There was also no significant effect of inclusion level on carcass weight, dressing percentage or 
depth of subcutaneous fat. The consistent liver and kidney weights across all Chalus inclusion levels 
indicated the amounts of anti-nutritional factors in Chalus is not high enough to cause a problem to 
pigs of this weight range. This contrasts with overseas studies using old varieties of Lathyrus 
(Lathyrus sativus) which contain higher levels of anti-nutritional factors. 
Research is currently in progress to evaluate the use of Chalus in the diet of weaner pigs (5 to 20 kg 
liveweight) which are likely be more sensitive to lower levels anti-nutritional factors than are grower-
pigs used in this study. 
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Table 49. Performance of growing pigs fed diets with increasing concentrations of Lathyrus cicera 
(cv. Chalus) 
Lathyrus 
in diet 
(g/kg) 
Liveweight 
at start 
(kg) 
Liveweight 
at end 
(kg) 
ADG 
(g) 
VFI 
day 0-40 
(kg/d) 
VFI 
day 0-97 
(kg/d) 
FCR 
day 0-40 
FCR 
day 0-97 
Liver wt 
(g) 
Kidney wt 
(g) 
0 16 109.3 899 1.46 1.96 1.91 2.18 1794 381 
100 16 110 896 1.38 1.76 1.87 1.97 1866 360 
200 16.1 109 895 1.38 1.77 1.77 2.05 1779 401 
300 16 110.7 912 1.48 1.81 2.01 1.99 1780 383 
P (%) 0.996 0.906 0.956 0.346 0.444 0.48 0.405 0.661 0.651 
LSD 1.12 5.01 69.7 0.148 0.29 0.202 0.279 168.8 68.4 
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Species comparison 
Ten species were compared at seven sites across the grain belt of WA in 1999 (Table 50). Most sites 
experienced better than average rainfall, although Jerramungup had lower than average rainfall over 
the growing season (232 mm April-Oct). Surface soil pH (in CaCl2) was above 6.0 at Latham and 
Pingrup, but below 5.0 at Jerramungup, Bindoon, Kojonup and Mt. Barker. Sheep broke into the site at 
Kojonup early in the season severely defoliating most species except field pea (slight damage) and 
faba bean (no damage). 
In general, the season was favourable with chocolate spot infection of faba bean absent or at low 
levels at most sites. On average across sites, faba bean produced the greatest seed yields. Faba 
bean achieved the greatest yield advantage at Latham and Pingrup where soil pH was more alkaline. 
Late sowing, low pH and low rainfall appeared to reduce the yield advantage of faba bean (e.g. 
Jerramungup). Field pea produced yields of over 2.0 t/ha at three sites and over 1.0 t/ha at the 
remaining sites. Desi chickpea, vetch and the L. cicera generally yielded over 1.0 t/ha. Lathyrus 
sativus produced lower yields than L. cicera, but was easier to harvest due to its more erect growth 
habit. The long season variety of Albus lupin (Kiev Mutant) yielded very well in the high rainfall 
environment of Mt. Barker and, given the favourable conditions, yielded over 1.5 t/ha at Pingrup and 
Gnowangerup. Narbon bean produced greater yields than faba bean at the low rainfall site of 
Jerramungup and also did well at the alkaline site of Pingrup. It’s niche appears to be high pH soils in 
low rainfall environments. The Kabuli chickpea variety Kaniva generally produced lower yields than 
Heera, particularly in more southern regions. However, at Latham and Bindoon it produced seed 
yields over 1.2 t/ha. At Jerramungup, kabuli chickpeas were not harvested due to very poor 
establishment and growth associated with transient waterlogging soon after sowing causing seed to 
burst. Lentil yielded over 1.0 t/ha from May sowings at two sites with moderate to high soil pH and well 
drained soils. 
Field pea was the most consistent yield performer in 1999. Faba bean is an ideal option for soils with 
high pH where they can be planted before mid June, but after April to avoid chocolate spot infection. 
Narbon bean appears to have a role in regions with low rainfall and high pH soils. Lathyrus species 
are more tolerant of a wider range of herbicides than either field pea or vetch and have a role for hay 
and seed for stock feed, and as a green manure. Lentil is a high value crop and appears to have a role 
on well drained soils with high pH. These results are consistent with the wide range of studies 
previously undertaken in WA (Siddique et al. 1999). 
Table 50. Seed yields for species comparison trials 
 Latham Bindoon Pingrup Gnowangerup Jerramungup 
  99TS4 99WH64 99GS64 99GS18 99JE3 
Species 24 May 10 Jun 2 Jun 14 May 11 Jun 
Desi chickpea (Heera) 1415 1213 1043 1374 564 
Faba bean (Fiord) 2919 1281 1867 3203 502 
Field pea (Dundale) 2161 1038 1303 2555 1606 
Kabuli chickpea (Kaniva) 1484 1231 538 949 0 
L.cicera (Chalus) 1639 513 1021 1343 963 
L.sativus (Biol 254) 1264 419 1056 1471 186 
Lentil (Digger) 1069 188 795 1249 349 
Narbon bean (SA26554) 1753 81 1562 2152 800 
Vetch (Languedoc) 1421 1869 1023 1860 1238 
Albus lupin (Kiev mutant) 1355 613 1523 1754 426 
L.S.D. 5% 309 294 125 214 218 
CV% 13 24 6 8 23 
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 Kojonup Mt Barker   
  99GS21 99MT16   
Species 15 May 6 Jun Mean % field pea 
Desi chickpea 669 1542 1117 61 
Faba bean 3089 2042 2129 117 
Field pea 1476 2590 1818 100 
Kabuli chickpea 584 1042 833 46 
L.cicera 426 1104 1001 55 
L.sativus  701 819 845 46 
Lentil 305 861 688 38 
Narbon bean 1394 757 1214 67 
Vetch 703 1451 1366 75 
Albus lupin  - 2750 1404 77 
L.S.D. 5% 440 395   
CV% 26 18   
 
Time of sowing trials with a range of pulse species were conducted at 4 sites across the grain belt with 
the aim of comparing time of sowing responses of the various species (Table 51). Faba bean, field 
pea and vetch produced the greatest yield at most sites in early and late sowing treatments. Seed 
yields were generally slightly greater at the later time of sowing at Merredin and Mullewa. This was 
partly due transient waterlogging affecting crop growth in the early sowings and the later sowing 
benefiting from cool and mild conditions in spring. At Merredin and Mullewa, chickpea yields from the 
earlier sowing appeared to be limited by low temperatures around flowering and podding, while 
premature senescence in chickpea was observed at Salmon Gums. Field pea, vetch and faba bean 
showed superior seed yield with both sowing dates at Salmon Gums, a site where high sodicity and 
boron in the sub-soil may have effected the growth and seed yield of other species, particularly 
chickpea and lentil. The early sowing at Mullewa also resulted in black spot disease in field pea, 
however disease burden was low or absent in other species and at other sites. 
Table 51. Seed yields (kg/ha) of pulse species at different sowing times 
 Mullewa Merredin Gnowangerup Salmon Gums 
 99MW1 99ME9 99GS10 99ES3 
Species 21 Apr 15 May 21 May 25 Jun 14 May 1 Jun 29 Jun 15 May 31 May 
Desi chickpea (Sona) 1047 1270 1091 1272 1214 1206 1218 444 532 
Faba bean (Fiord) 1044 1906 2407 2197 3325 3051 2296 883 1186 
Field pea (Dundale) 1167 1843 1521 1822 2770 2480 2004 1524 1260 
Kabuli chickpea (Kaniva) 701 839 756 1287 1064 935 816 319 169 
L. cicera (Chalus) 1209 1363 1576 1708 643 1084 997 482 593 
Lentil (Digger) 1163 1189 1082 987 1828 1179 1036 457 615 
Vetch (Languedoc) 1357 1407 1898 1882 1838 2142 1730 1120 952 
L.S.D. 5% 212 417  535  289 
CV% 11 16  17  20 
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Species for horticultural rotations 
High value pulses for break crops  
K.H.M. Siddique, AGWEST, South Perth, R. Lancaster and I. Guthridge AGWEST, 
Manjimup 
In 1998, a spring sown trial was conducted to evaluate the performance of white field pea, marrow fat 
pea, kabuli chickpea, large seeded faba bean and lupini bean at Manjimup. A number of species 
produced respectable seed yields of 1.5 to 2.5 t/ha, and all species produced excellent seed quality. 
Based on the results from this trial, vegetable (cauliflower and broccoli) growers in the Manjimup 
region are showing interest in using high value pulses as break crops to reduce root diseases in 
vegetable production. After consultation with growers and pulse exporters, it was decided to 
concentrate on large seeded faba bean, lupini bean and a new line of kabuli chickpea for further 
evaluation during 1999. The choice of species was based on their potential as high value niche pulses 
in export markets. The export market value of these pulses varies from $500 to $1000 per tonne. 
A large-scale demonstration trial and seed bulk-up plots were established on a growers property in 
Manjimup. The pulse crops were sown on 23 August 1999 and crop establishment was excellent. 
There was very little fungal disease and the plots were provided with two or three supplemental 
irrigations (overhead sprinkler) during late December and January. The crops will be ready for harvest 
in late-January to mid-February. Preliminary estimates indicate yields over 1.5 t/ha for kabuli chickpea, 
2 t/ha for faba bean and about 3 t/ha for lupini bean can be expected. The rotational benefit of pulses 
for subsequent vegetable crops will be determined by growing cauliflower and broccoli on pulse plots 
in 2000. The results of this year’s evaluation will enable farmers in the region to consider producing 
some of the best performing pulses. Interested vegetable producers should first discuss marketing 
arrangements with specialist pulse exporters before growing the crops. 
Marrow fat field pea shows promise in the southwest 
K.H.M. Siddique, AGWEST, South Perth, N. Runciman, AGWEST, Mt Barker, and I. 
Pritchard, AGWEST, Northam 
Marrow fat field peas are commonly consumed in Europe. These very large peas (28 g per 100 seeds) 
have a flat, dimpled and dented shape. The blue/green seed coat types are used for dry packet sale or 
canning in the UK, while the dark seed coat types (yellow splits) are preferred in continental Europe. 
Marrow fat field peas are gaining popularity in Asian markets, including Japan, where they are used 
for preparing snack foods. 
Marrow fat field peas require cool finishing conditions to produce good quality seed with consistent 
colour and large seed size. A spring planted trial undertaken during 1998 at Manjimup showed good 
adaptation, seed yield (about 2.0 t/ha) and excellent seed quality of the marrow fat field pea variety 
Primo (introduced from New Zealand). In 1999, a large-scale demonstration and seed bulk–up trial of 
Primo was undertaken at Kendenup. The trial was sown 28 June at a sowing rate of 150 kg/ha. Crop 
establishment and growth was good and no fungal diseases were observed. The crop was harvested 
on 22 December a seed yield of approximately 1.5 t/ha. The seed quality was excellent with 32 g/ 100 
seed. The seed size distribution was:  <6mm (0.61%), 6-7 mm (3.21 %), 7-8 mm (34.41%), 8-9mm 
(56.51%) and 9 mm (5.24%). Based on these results it appears that marrow fat pea has a potential in 
the high rainfall areas of southwestern Australia as a spring planted crop. Further evaluation and seed 
multiplication will be undertaken in consultation with Pyne Gould Guniness, a New Zealand seed 
company. 
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Pulses on grey clay soils 
P. Fisher, M. Braimbridge, J. Bignell, N. Brandon, R. Beermier, AGWEST, Katanning 
and W. Bowden, AGWEST, Northam 
A farmer scale trial was established on an alkaline shallow loamy duplex soil (grey clay) at Mindarabin 
to evaluate the yield and rotational benefit of commercially available pulses. Plots were 5m wide and 
60 m long, and were planted using a combine seeder with complete cut-out points. Plots were divided 
into two and either green-manured at the early podding stage or harvested for seed at maturity. Wheat 
will be sown in 2000 and seed yields compared on harvested or green manured plot areas. The 
nitrogen balance will be estimated from the nitrogen content in vegetative material returned in green 
manuring and harvested sections of the plot. 
Seed yields of pulse species in this trial were good and comparable to that of wheat, with the 
exception of chickpea and lentil (Table 52). Field pea, faba bean and vetch produced the most dry 
matter at early podding and had the greatest seed yields. Therefore, these species have an excellent 
potential for being grown either for seed or for green manuring. Chickpea and lentil produced the 
lowest yields in this trial, which was exacerbated by large seed losses at harvest. Total seed yields 
would have exceeded 1.0 t/ha if harvest had been efficient. These species are considered risky for this 
soil type due to its susceptibility to waterlogging. Chalus grasspea had poor early vigour and was later 
to mature than other species. It was probably green manured a little earlier than ideal, but is likely to 
be a useful species for this purpose due to its low burden from disease and tolerance to a number of 
pre and post emergence herbicides. However, it was difficult to harvest in this trial due to its prostrate 
growth habit, and this resulted in a large seed loss at harvest (50%). Lentils lodged badly after rain 
and were also difficult to harvest in this trial. 
Table 52. Dry matter production at the time of green manuring (DM, kg/ha), seed yield (kg/ha) and 
estimated seed loss at harvest (%) of pulse species at Mindarabin 
Species and variety DM Seed yield 
Seed yield loss at 
harvest 
Faba bean (Ascot) 2770 1708 16 
Faba bean (Fiesta) 2929 1901 13 
Field pea (King) 4134 3299 15 
Field pea (Parafield) 3652 2988 5 
Chickpea (Dooen) 1807 983 21 
Chickpea (Sona) 1400 983 22 
Vetch (Languedoc) 2608 2556 16 
Lentil (Digger) 1511 606 135 
Chalus grass pea 2043 1258 89 
Brookton wheat 2780 2047 0 
 
In conclusion, field pea, vetch and faba bean are the best species to grow on this soil type for seed 
production and green manuring. 
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Nutrient management of pulses 
Summary of pulse nutrition studies in WA 
M.D.A. Bolland, AGWEST, Bunbury, K.H.M. Siddique, AGWEST, South Perth, 
G.P. Riethmuller, AGWEST, Merredin and R.F. Brennan, AGWEST, Albany 
For seed (grain) production, relative to wheat, both chickpea and albus lupin have low requirements 
for fertiliser phosphorus (P) when grown on the neutral to alkaline loam to clay soils suitable for pulse 
crops in WA. This is probably because both chickpea and albus lupin are known to secrete organic 
acids from their roots that have been shown to dissolve insoluble forms of P present in the soil derived 
from either indigenous (native) sources of soil P, or from fertiliser P applied in previous years. Lentil 
appear to have similar fertiliser P requirements as wheat. Faba bean mostly requires more fertiliser P 
than wheat. 
Faba bean crops in WA have frequently shown transient symptoms of zinc (Zn) deficiency (a mottled 
purplish coloration on leaf margins is observed in middle to new leaves, mainly along the midrib, which 
quickly intensifies). It is known that:  (i) Zn becomes less available to plants as the pH of the soil 
increases, (ii) increasing additions of fertiliser P to soils can reduce Zn uptake by plants, and (iii) 
increasing additions of P to iron oxides (goethite) suspensions increases retention of Zn by goethite, 
present in most WA soils. Consequently, adding fertiliser P to neutral and alkaline soils in WA may 
induce Zn deficiency in faba bean crops. Three field experiments, one in 1997 and two in 1998, were 
conducted to determine the fertiliser P and Zn requirements of faba bean in suitable soils in WA. The 
results showed large seed yield increases, from 50 to 100%, in two experiments due to additions of 
fertiliser P, regardless of the amount of fertiliser Zn applied. Only small, mostly non-significant yield 
increases to addition of fertiliser P were obtained, despite transient symptoms of Zn deficiency 
occurring at one site. The increase in seed yield due to additions of fertiliser P was due to an increase 
in the number of pods per plant; numbers of seed per pod. The mean seed weight were unaffected by 
additions of P and Zn fertiliser. Previous studies for cereals grown on neutral to alkaline soils in WA 
have shown that fertiliser Zn has a good residual value. On these soils, cereal crops sometimes show 
symptoms of Zn deficiency early in the growing season, but few seed yield increases have been 
measured due to additions of either fertiliser Zn or applying Zn sprays to plant leaves/foliage prior to 
flowering. The transient Zn deficiency symptoms sometimes observed in cereal and faba bean crops 
may be due to low temperatures reducing plant growth and absorption of Zn from the soil.  
A glasshouse study compared the yield increases of faba bean, chickpea, lentil and wheat to 
applications of fertiliser Zn to two alkaline soils collected from previously unfertilised remnant 
vegetation. Faba bean used the native Zn already present in the soil and the fertiliser Zn most 
effectively, while lentil used both these Zn sources least effectively. Therefore, the Zn requirement was 
least for faba bean and increased in the order faba bean < chickpea < wheat < lentil. The critical Zn 
concentration in the youngest tissue, associated with 90% of the maximum yield, was (mg Zn/kg):  25 
for lentil, 18 for faba bean, 17 for chickpea and 12 for wheat. Corresponding values for dried whole 
shoots were (mg Zn/kg):  30 for lentil, 19 for faba bean, 17 for chickpea and 20 for wheat. 
Previous studies in WA have demonstrated sowing faba bean to a depth of about 6 cm maximises 
seed yields. Maximum seed yields of cereals are achieved with about 17 cm row spacings, so most 
crops, including faba bean, are sown at about 17 cm row spacings. Stubble retention is now common 
cropping practice in WA, making it difficult to sow crops into the stubble of the previous crop at 17cm 
spacings using the tined implements presently widely used for cropping in WA. Placing (drilling) 
fertiliser P with the seed of cereal crops is more effective than applying the fertiliser to the soil surface 
(topdressed P) or placing the P up to 13 cm below the seed (banded P). So P is drilled while sowing 
most crops, including faba bean. However, banded P is frequently more effective for lupin (Lupinus 
angustifolius) crops. Two large field experiments, one in 1997 and the other in 1998, compared seed 
yield responses of faba bean to applications of fertiliser P. Phosphate (as double superphosphate), 
was either drilled with the seed while sowing 6 cm deep and cultivating at 3 to 4 cm below the seed, or 
placing the P at 3 to 4 cm below the seed while sowing at 6 cm depth (banded P). This was carried out 
for seed and fertiliser rows at 17 or 38 cm apart. In the two experiments, using narrow points (50 mm) 
for both seeding and fertiliser tines, it proved difficult to band P at 3 to 4 cm below the faba bean seed 
(9 to 10 cm below the surface) in the red duplex soils used. Most soils suitable for growing pulse crops 
in WA are hard-setting when dry and so banding fertiliser P below about 10 cm is unlikely to be a 
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practical option for profitable faba bean grain production. Grain production of faba bean was similar for 
drilled and banded P. It is therefore recommended that fertiliser P continue to be drilled while sowing 
faba bean crops at about 6 cm depth. Seed yields of faba bean were similar for both row spacings. 
Consequently, it is recommended that faba bean can be sown in wider rows, at least 38 cm apart, 
making it easier to sow into the stubble of the previous crop than the standard 17 cm spacing. Wider 
rows may aid the management of the fungal diseases chocolate spot and Ascochyta blight, both 
becoming major problems for the crop.  
Pulse species response to phosphorus and zinc 
S. Lawrence, Zed Rengel, University of WA, S.P. Loss, CSBP futurefarm, 
M.D.A. Bolland, AGWEST, Bunbury, K.H.M. Siddique, AGWEST South Perth and W. 
Bowden, AGWEST, Northam 
It has taken a huge number of trials and many years to develop the current fertiliser recommendation 
systems for cereals, lupins and pastures, and this work has been mainly conducted on sandy acid 
soils. Similar recommendation systems are in demand for new crops such as pulses and for fine-
textured alkaline soils. The Grains Research and Development Corporation (GRDC) recently funded a 
joint three year project between the University of WA, AGWEST and CSBP Futurefarm to examine 
phosphorus (P) and zinc (Zn) nutrition of chickpea, faba bean and field pea. The project aims to 
compare the P responsiveness of pulses to wheat, and to optimise fertiliser management of pulses by 
determining critical levels for plant tissue nutrient status.  
Trials comparing the P response of field pea, faba bean and chickpea with wheat were conducted at 
three sites in 1999. The experiments included four rates of Triple Superphosphate banded below the 
seed, which was sown with a Conserva Pak nine row seeder on nine inch row spacings. The trials 
were designed to run for two years, so that residual P effects could be compared in the second year. 
The trial at Mingenew (soil P 15 ppm) was sown on June 9 after very wet conditions during May made 
seeding impossible. Similarly, the Coorow site (soil P 20 ppm) was wet and was not sown until June 
15. The trial at Bodallin (soil P 14 ppm) was sown on May 17. At all three sites pulse and wheat 
establishment was good given the wet conditions, and plant densities were not reduced at the high 
rates of P. 
There were significant differences in seed yield between the crops at all three sites (Fig.17). Wheat, 
faba bean and field pea yields at Mingenew and Coorow were excellent (> 2 t/ha), while chickpea 
yields were also impressive. On average, there was no significant response to P at Mingenew 
(P=0.07), although there were increases in yields of field pea (41%) and faba bean (24%) up to the 20 
kg P/ha treatment. At Coorow there was no overall response to P (P>0.1), however, wheat and faba 
bean yields increased by about 15% with P application of 5 and 20 kg P/ha respectively. Pulse yields 
at Bodallin were less impressive, probably due to a combination of weeds and aphids. Again there 
was no overall response to P (P>0.10).  
The residual value of P applied in 1999 will be compared to freshly applied P in the 2000 season at 
these sites. The responsiveness of pulses will be calibrated to wheat and data from these experiments 
and other experiments will be incorporated into models so that fertiliser predictions can be made for a 
much wider range of soil-types and environments.  
In another part of the project, experiments examining Zn responses in chickpea, faba bean and field 
pea were established. There was a significant yield response of about 30% to Zn application in faba 
bean and field pea at one site (a newland site near Calingiri). 
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Figure 17a: Yield response to P at Mingenew.
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Figure 17c: Yield response to P at Bodallin.
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Figure 17b: Yield response to P at Coorow.
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Gypsum 
Limited previous work at Merredin suggests that faba bean and field pea respond to gypsum 
application on soils with a degraded surface structure. This work was expanded in 1998 and 1999 to 
include chickpea and lentil on a red clay loam at Merredin and a hardsetting grey clay at Mindarabin. 
Wheat was also included at Mindarabin, primarily to look at rotational effects in following years. The 
gypsum was top dressed and incorporated with sowing. 
Merredin received above average rainfall in June 1998 and in March and May in 1999, after which 
waterlogging was evident. The site at Mindarabin received below average rainfall throughout the 
season in 1998 and average rainfall in 1999 with waterlogging a problem in neither year. In 1999 at 
the Mindarabin site, sowing was followed by an extended period of dry weather and there was a small 
but significant increase in plant establishment of lentil when treated with 4t/ha gypsum. There were no 
significant seed yield responses to gypsum in the pulse species or wheat at Merredin and Mindarabin 
in either year (Table 53). There was a suggestion of a negative response in chickpea at both sites in 
1998, but not in 1999.  
Table 53.  Effect of gypsum on seed yield (kg/ha) of pulse species in the year of application (1998) and 
subsequent year after application (1999) 
  Merredin   Mindarabin  
  98ME30   98GS22  
  25 May   17 May  
Species 0 t/ha 2.5 t/ha 5 t/ha 0 t/ha 1 t/ha 4 t/ha 
1998       
Lentil (Digger) 904 856 869 665 589 403 
Field pea (Dundale) 1254 1253 1205 827 1050 969 
Faba bean (Fiord) 1491 1309 1354 1172 1170 1120 
Desi chickpea (Tyson) 725 548 580 797 666 462 
Wheat - - - 1484 1486 1543 
L.S.D. 5%  204   335  
CV%  14   28  
1999       
Lentil (Digger) 2775 2664 2745 449 436 340 
Field pea (Dundale) 2623 2535 2649 1271 1249 1121 
Faba bean (Fiord) 2581 2576 2866 1017 1204 1162 
Desi chickpea (Tyson) 2550 2636 2830 798 878 855 
Wheat - - - 1647 1599 1572 
L.S.D. 5%  212   83  
CV%  6   7  
 
In 1998, soil penetrometer readings at Merredin in spring suggested the gypsum had little effect on 
soil structure and this was not surprising given the gypsum was applied several months earlier. In 
conclusion, there was no pulse yield depression with moderate applications of gypsum (1-2.5 t/ha). 
Wheat yield production improved between 18-28% following pulse species compared to wheat 
following wheat (table 54). Similar results on the rotational effect of pulses on wheat have been 
recorded in WA.  
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Table 54. Rotational benefits of pulse species on subsequent wheat yields 
1998 crop/treatment and N 
application (kg/ha) 
1999 N application made 
to wheat (kg/ha) 
1999 wheat yield 
(kg/ha) 
Wheat yield as % 
buffer wheat1  
Faba bean (13 kg N/ha) 0 kg/ha 1661 128 
Chickpea (13 kg N/ha) 0 kg/ha 1529 118 
Field pea (13 kg N/ha) 0 kg/ha 1568 121 
Lentil (13 kg N/ha) 0 kg/ha 1667 128 
Wheat1 (33 kg N/ha) 0 kg/ha 1300 100 
1 This treatment was not part of the trial design but was measured on buffer plots. 
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Antitranspirants 
Antitranspirant sprays applied at the podding stage have been found to improve seed yields of pulses 
under dry conditions in India and Syria. Antitranspirants leave a thin coat on leaves, stems and pods 
which reflects sunlight and reduces canopy temperatures and transpiration. A trial was conducted at 
Merredin in 1997 to evaluate the effect of kaoline as an antitranspirant on chickpea and lentil, 
however, rain after the application appeared to wash off most of the kaoline from the leaves. In 1998, 
we tested a mica based pigment, Iriodin applied at about 1g/m2 and Envy, a commercial 
antitranspirant and frost protector targeted at horticultural crops at the recommended label rate. The 
Envy was not visible on the plants and had no significant effect on the seed yield of both species. 
The Iriodin was clearly visible on the leaves, and appeared to cause a significant increase in seed 
yield of 22% when applied at the mid-podding stage in chickpea. Therefore, this study was repeated in 
1999 to evaluate the effect of antitranspirants on chickpea yield at Mullewa. 
Plant density was lower than the target of 50 plants/m2 for desi chickpea, but kabuli chickpea had 
densities closer to the target density (35 plants/m2) (Table 55). Seed yields were greater in desi than 
kabuli chickpea. The application of an antitranspirant to the foliage of desi and kabuli chickpea plots 
during the mid-podding stage had no effect on seed yield in this trial. Greater stored moisture in the 
soil combined with mild finishing conditions at Mullewa during 1999 resulted in very little terminal 
stress. The effect of antitranspirants on seed yield will be more evident in average seasons with harsh 
spring conditions. This trial will be repeated at Mullewa during the 2000 season. 
Table 55.  Plant density (plants/m2) and seed yield (kg/ha) of desi and kabuli chickpea treated with 
Iriodin (99MW10) 
Iriodan rate Plant density Seed yield 
(kg/ha) Desi Kabuli Desi Kabuli 
0 32 38 1426 902 
1 32 33 1364 852 
2.5 30 34 1363 778 
5 29 34 1413 845 
10 30 33 1553 892 
L.S.D. 5% 12 133 
CV% 25 8 
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Seed priming 
Seed priming, that is, imbibing the seed then partially drying it out before sowing is routinely 
conducted for some horticultural crops. Providing damage to the primed seed during sowing can be 
kept to a minimum, priming may result in better establishment under marginal soil moisture conditions 
and increased yields for broad-acre crops. In a trial in 1998 at Merredin, priming appeared to increase 
plant establishment in lentil, decrease establishment in field pea, but had no effect on plant density of 
chickpea and faba bean. Priming caused a significant increase in lentil yields (9%), but had no effect 
in other species, despite the reduced plant establishment in field pea. The results suggested that 
priming may be a useful practice in small seeded crops, but not in the other large seeded pulse 
species 
As an extension of this study, priming of lentil and chickpea seed was carried out in a trial at Mullewa 
in 1999 to evaluate its value for early sowing situations under marginal soil moisture conditions. Seeds 
were submerged in aerated water overnight for approximately 8 hours, by which time the radicle was 
just beginning to emerge from the seed coat, and then dried on a shed floor in the shade. The trial was 
sown on the following day (12 May) into dry soil. After planting, 28 mm of rain fell during the following 
eight days, 12 mm of this was in the first three days. 
Seed priming had no effect on the seed yield of lentil or chickpea in this trial (Table 56). It is likely that 
rainfall immediately after sowing provided adequate soil moisture for germination. Priming is more 
effective when seed is sown into soil with marginal moisture. These results suggest that priming is 
unlikely to be a useful practice in WA where soil moisture is adequate. 
Table 56. Plant density (plants/m2), time from sowing to 50%flowering and seed yield of lentil (cv 
Digger) and desi chickpea (variety Tyson) untreated and primed prior to sowing (sown 12 
May) 
Species Priming Plant density 50% flowering Seed yield 
Lentil  Control 93 75 710 
 Primed 95 73 741 
Chickpea Control 39 78 1316 
 Primed 38 78 1160 
L.S.D. (5%)  10 3 349 
CV%  10 3 22 
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DEMONSTRATION OF PULSES IN THE FARMING SYSTEM 
Foliar and soil applied nutrients for field peas in the south coast mallee 
M. Seymour, AGWEST, Esperance and P. Vedeniapine, Phosyn Ltd 
In most years field peas in the south coast mallee districts show transient symptoms of nutrient 
deficiency. The most common symptom is a yellowing of new growth, which is thought to indicate iron 
(Fe) deficiency. The symptoms are most commonly seen in cold wet conditions, and their 
disappearance is often associated with a change to bright warmer days and warmer soil temperatures. 
Most cereal crops in the mallee district of the south coast are sprayed with Manganese (Mn) and Zinc 
(Zn) to alleviate these deficiencies and improve seed yields. Therefore, it is possible that pulses may 
respond to similar treatment. There is little published information on the response of field peas to foliar 
application of Fe, Zn or Mn on high pH sodic soils. Hence, an experiment was conducted on a sodic 
soil at Grass Patch to examine the response of field peas to Fe, Zn and Mn. 
We used a split plot design with four main treatments 
1. Untreated control 
2. Zinc spray (500 mL/ha Zintrac, [70% Zn, 6.9%N]) 
3. Manganese spray (1 L/ha Mantrac [50% Mn, 6.9% N]) 
4. Zinc and Manganese spray (1 L/ha Mangzinc, 17.5% Zn, 37.5% Mn and 6.9% N) 
 
Each main treatment plot was split in half into plus or minus iron spray (1 L/ha of Phosyn Iron Chelate 
132 [13.2% Fe]). The products were used at label rates and there was no attempt to balance out 
nutrients between treatments. Therefore Mangzinc plots had less Zn and Mn applied than individual 
Zintrac or Mantrac treatments; Zintrac plots had lower nitrogen applied, and untreated plots had no 
nitrogen applied. 
The Grass Patch trial was on a sodic duplex mallee soil, known locally as a Beete soil. The subsoil is 
particularly hostile with high salt, boron, and pH levels. Symptoms of iron deficiency were visible in the 
bulk field peas three to four days prior to the application of the foliar sprays on 12 July. At the time of 
application there were no symptoms visible and tissue samples showed that most nutrients, except Mn 
were in the adequate range (according to available comparative data).  
The seed yields at Grass Patch were above average in 1999 (Table 57). Overall, seed yields were 
about 1645 kg/ha and there were no significant treatment effects. However, in the absence of Fe 
application, applied Mn appeared to increase yields. It is likely that nutrients were not limiting at this 
site, and hence, foliar application of nutrients had little impact on crop growth and seed yield. 
Table 57. Seed yield of Dundale field peas (kg/ha) treated with foliar nutrient applications at Grass 
Patch (99ES93) 
 Fe chelate  
Treatment +Fe -Fe Mean 
Control 1622 1630 1626 
1 L Mantrac/ha (50% Mn) 1515 1805 1660 
0.5 L Zintrac/ha (70% Zn) 1660 1602 1631 
1 L Mangzinc/ha (17.5% Zn, 37.5%Mn) 1667 1631 1667 
Mean 1616 1667 1645 
L.S.D. 5% 320  
CV% 8  
 
In conjunction with Agri-Tech International (ATI) two chelated products containing N, P, K and 
micronutrients were tested on field peas at Cascade in 1999. The Cascade trial was situated on a 
sandy loam duplex soil with a sodic clay subsoil at 15-30 cm. The products tested included Bioboost 
(soil applied chelate) sprayed on immediately before sowing at a rate of 7 L/ha of product in a total mix 
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of 30 L/ha and Bioboost Plus, which contained added iron applied at a rate of 3 L Bioboost Plus/ha at 
the late vegetative stage to foliage. 
There was no visual response to any treatment. The growth of the field peas was variable, although 
this is usual on grey mallee soils in the region. There were minor symptoms of iron deficiency (pale 
new growth) for a brief period in July and August in cool wet conditions, but all plants appeared to 
grow out of the symptoms. Neither the soil or foliar applied chelates had any effect on seed yield 
(Table 58). Soil applied Bioboost produced seed yields 121% greater than the control, however given 
the variability in this trial, this was not large enough to be statistically significant. This product needs to 
be assessed further in 2000 on a wider range of pulse species. 
Table 58. Seed yield of Dundale field peas following Bioboost application at Cascade (sown) 
Treatment Seed yield (kg/ha) 
 Seed yield as 
% of Control 
Control (Nil) 693 100 
Foliar applied Bioboost Release Plus Fe 720 104 
Soil applied Bioboost 838 121 
L.S.D. 5% 500  
CV%  26  
 
Demonstration of pulse species at Kendenup 
C. Kirkwood, Farmer, Katanning, R. Beermier, AGWEST, Katanning, N. Runciman 
AGWEST, Mt Barker and N. Brandon, AGWEST, Katanning 
Cropping has become increasingly important in the high rainfall zone due to continued low prices of 
sheep and wool. The two field pea varieties, King and Magnet, have been released in 1997 by 
AGWEST for the high rainfall zones. Faba bean, vetch and chickpea have also shown potential in 
previous trial work. These species were demonstrated in large scale plots at Kendenup in 1999. The 
demonstration was sown on the 23 August using farmer equipment. A knockdown herbicide was 
applied two weeks before sowing with Bladex @ 2L/ha (immediately prior to sowing). Sowing rates 
were 140 kg/ha for faba bean, 120 kg/ha for field pea and chickpea and 40 kg/ha for vetch. The site 
was a heavy clay soil with a surface soil pH of 5.1 (CaCl2) decreasing to 4.5 at 40-60 cm depth.  
Despite the late sowing and the low soil pH, the two field pea varieties performed very well in this 
demonstration with seed yields greater than 1.5 t/ha (Table 59). Vetch also showed promising seed 
yields of approximately 1.4t/ha. Both vetch and field pea remained erect making the harvesting 
relatively easy. Seed yield of faba bean was probably limited by the late sowing and the low soil pH. 
Chickpea produced the lowest seed yield. 
Table 59. Seed yield (kg/ha) of pulse species at Kendenup 
Pulse species (variety) Seed yield 
Faba bean (Ascot)  1110 
Field pea (King)  1520 
Field pea (Magnet)  1750 
Vetch (Languedoc)  1390 
Chickpea (Heera) 700 
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Kabuli chickpea demonstration at Gnowangerup 
R. Beermier and N. Brandon, AGWEST, Katanning 
The kabuli chickpea line G846-3-9 was grown in a large plot at Gnowangerup with the purpose of 
demonstrating its potential and bulking-up seed for trial purposes. The soil was a red clay loam with a 
pH of 7.4 (CaCl2) at the surface increasing to 8.9 at 40-60 cm depth. Following a knockdown 
herbicide, an area of 0.34 ha was sown at a rate of 150 kg/ha on 25 June. The crop growth and 
development was good throughout the season with no fungal diseases evident. The area was 
harvested on 17 December and yielded 770kg/ha, 58% of which was over 9mm in diameter, 23% 
greater than 8 mm and 5% greater than 7 mm, with the rest being seconds.  
Lathyrus sativus demonstration at Mindarabin 
N. Brandon and R. Beermier, AGWEST, Katanning 
The Lathyrus cicera variety Chalus is adapted to neutral to alkaline soils including grey clay soils and 
tolerates some waterlogging. Its short prostrate growth habit makes it more difficult to harvest than 
field pea and some other pulse species. Lathyrus sativus appears to be adapted to similar soil types to 
Lathyrus cicera, but is more erect and consequently easier to harvest. 
The Lathyrus sativus (line BIOL 254) was grown in a large plot at Mindarabin on a grey clay soil with 
the purpose of demonstrating its potential and bulking-up seed for trials. An area 30 m wide and 100 
m long was sown at a rate of 80 kg/ha on 2 June 1999. Bladex @2 L/ha and Treflan @1 L/ha were 
applied immediately before seeding. The area was harvested in early December and yielded 1380 
kg/ha. 
Lentil production in the eastern part of the Great Southern 
Lentils have the potential to be a very profitable grain crop in the eastern region of the Great Southern, 
provided that economic yields can be produced and harvesting is efficient. Field pea is a reliable break 
crop in the eastern part of the grain belt and also well suited to the Great Southern, but other legumes 
need to be included in the rotation to prevent the build up of disease. Chickpeas have occasionally 
been used, but cool conditions during podding limit yields and input costs need to be kept to a 
minimum for them to be economic.  
To determine the potential of lentils, new varieties (Cassab and Cumra) were grown on a property at 
Pingaring (10 ha each) as a demonstration and seed bulk-up exercise in cooperation with AgraCorp. 
Yield of Cassab was good (1.0t/ha), while Cumra produced only 0.4t/ha. The yield of Cumra was 
limited by its early maturity and susceptibility to Ascochyta blight, which clearly made it unsuitable for 
this environment. Ascochyta developed in early September in the demonstration trial as well as nearby 
variety trials and was exacerbated by the wetter than average year experienced in Pingaring. The 
disease continued to develop, despite application of foliar fungicide. 
Yields, costs and estimated returns for field pea and Cassab lentils were calculated to compare the 
profitability of growing these crops (Table 60). Field pea yield was based on the average for the region 
(1.92t/ha), which was excellent in 1999 due to the favourable growing season.  
Lentils proved more difficult to harvest but the cash return per ha was similar to the cash return from 
field pea. This was the first time lentil was grown on a commercial scale in the east of the Great 
Southern. Yields are likely to increase further with improvements in management and as farmers 
become more familiar with the crop. Initial results from this trial were encouraging and show that lentil 
can be a useful alternative to field pea for experienced pulse growers with heavy well drained soils 
with soil pH > 6.0 (CaCl2) in the eastern Great Southern.  
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Table 60.  Comparison of financial returns for field pea and lentil at Pingaring in 1999 (98NE12) 
 Field pea Lentil 
Return 
Yield 
Farmgate price 
Return/ha 
 
1.92 t/ha 
$215 - $25/t delivery to Perth1 
$413 
 
1.0 t/ha 
$450 - $25/t delivery to Perth1 
$ 450 
Major costs excluding running 
costs2 
Seed1  
Fertilizer2 
Roundup knockdown herbicide 
Bladex preseeding herbicide 
Sprayseed preseeding herbicide 
Brodal broadleaf herbicide 
Fusion grass selective herbicide 
Dimethoate aphicide 
Mancozeb foliar fungicide 
Total major costs 
 
 
100 kg/ha @ $240/t = $24 
100 kg/ha @ $407/t = $40.70 
0.5L @ $170/20L= $4.25 
2L/ha @ $274/20L = $27.40 
1.5 L/ha @ $156/20L = $11.70 
80 mL/ha @ $640/5L = $10.20 
250 g/ha @ $328/5kg = $16.40 
 
 
$134.65 
 
60 kg/ha @ $800/t = $48 
100 kg/ha @ $407/t = $40.70 
0.5L @ $170/20L= $4.25 
2L/ha @ $274/20L = $27.40 
1.5 L/ha @ $156/20L = $11.70 
80 mL/ha @ $640/5L = $10.20 
250 g/ha @ $328/5kg = $16.40 
500 mL/ha @ $165/20L = $4.13 
1.5 kg/ha @ $14.00/25kg = $0.84 
$163.62 
Difference $278.35 $286.38 
1Long-term average price suggested by the Grain Pool 
2All costs with the exception of fertiliser (Summit and CSBP) and dimethoate (SBS Rural Iama) insecticide were taken from the 
1999 farm budget guide. Costs listed do not include insurance, seeding costs, harvesting costs, machinery depreciation etc 
Chocolate spot management in faba bean 
Management strategies for chocolate spot disease have been developed from research over the past 
three years. The key components of this strategy include delayed sowing, paddock selection, variety 
selection and fungicide application (see article on chocolate spot management). These strategies 
proved effective in small scale trials in 1998. The efficacy of this management package was therefore, 
demonstrated to farmers using large plots on a property at Mukinbudin in 1999 (Table 61). 
The trial consisted of two areas. The area simulating the non-recommended practice consisted of 
sowing plants early (9 April) within 500 m of chocolate spot infected faba bean stubble scattered along 
the fence line. The area simulating the recommended practice was isolated from infected faba bean 
stubble and was sown on the 17 May. Fiord (sensitive to chocolate spot) and Fiesta, (moderately 
resistant to chocolate spot) were sown in both areas and part of each area received a fungicide spray 
(Dithane). 
Table 61. Seed yield (kg/ha), pod number and seed number per plant, plant density (plants/m2), and 
leaf area (%) affected by chocolate spot of faba bean at Mukinbudin (99ME1) 
Treatment Seed yield 
(kg/ha) 
Pod number Seed number 
per plant 
Plants/m2 
establishment 
(plants /m2) 
Leaf area 
 Recommended practice (17 May) 
Sprayed Fiesta 2782 22.7 47.3 22 0.7 
 Fiord 3224 22.2 53.9 34 4.7 
Unsprayed Fiesta 2699 18.5 62.5 22 4.8 
 Fiord 3185 13.9 32.3 39 29.2 
 Non-recommended practice (9 April) 
Sprayed Fiesta 2311 - - 49 54.2 
Sprayed Fiord 2055 - - 33 72.7 
 
Severe chocolate spot disease occurred in the plots sown early and next to infected stubble (non-
recommended practice). Fiesta was less affected by disease than Fiord (see disease and pest 
management section for more details) and produced about 14% greater seed yield. The early sown 
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plots developed very high levels of chocolate spot soon after the onset of flowering. A severe epidemic 
developed during the remainder of the season, despite four applications of fungicide. In the later sown 
area (recommended practice), chocolate spot was not evident until after the commencement of pod 
set. The epidemic developed to low to moderate levels due to late rains received in the district. A small 
area of the late sown treatment received two applications of fungicide after flowering (4 and 
20 August) and appeared to develop less disease than in the unsprayed area. However, these 
differences did not translated into differences in seed yield. Fiesta produced about 13% less seed 
yield than Fiord when sowing was delayed. 
The results demonstrated that chocolate spot could be effectively managed by delaying sowing, 
isolating from infected stubble, sowing Fiesta and applying fungicide (Dithane). All components of this 
control strategy combined together produced the lowest incidence of infection but not the greatest 
yields. Further fine-tuning of this package will continue, particularly in determining how the 
components of the strategy should be combined under different environments. 
Fiesta was established at a low plant density which probably lowered yields of this variety in the 
delayed sown plots. Furthermore, Fiesta flowers slightly later than Fiord and would be expected to 
suffer a higher yield penalty than Fiord from delayed sowing. In the absence of chocolate spot 
infection, Fiesta has produced about 7 to 10% less seed yield than Fiord in variety evaluation trials in 
WA. Results from this trial however, clearly demonstrate that, in the presence of severe chocolate spot 
infection, Fiesta is less susceptible to infection and will produce greater yields and better quality seeds 
than Fiord. Many farmers who regularly attended field days at this site and monitored progress of the 
trial were expressing renewed optimism about managing chocolate spot disease in faba beans in the 
eastern grain belt. 
New field pea varieties in the central eastern region 
J. Russell, AGWEST, Northam 
Newly released field pea, varieties Helena and Cooke have produced consistently greater yields than 
the standard variety Dundale in CVT trials over several years. Helena has shown yield improvements 
over Dundale of about 15% while Cooke has shown improvements of about 10%. The varieties were 
named and released in 1999 and seed was bulked-up ready for the 2000 season. On-farm testing of 
these varieties in 1999 demonstrated the advantages of these varieties to farmers in large plot trials 
(~0.5 ha) in the medium (Cooke) and low (Helena) rainfall environments where these varieties are 
targeted. 
Trials were conducted at three locations:  Bruce Rock, Bodallin, and Mukinbudin. The soil at each site 
had a sandy loam surface and clay subsoil. Paddocks had been used for cereal/pulse rotations at all 
three sites but had never grown field pea. Above average rainfall occurred at all sites with very wet 
conditions at sowing causing some difficulties at Bruce Rock. 
Dundale was established at a lower plant density than the other varieties at Bruce Rock and Bodallin 
(Table 62). A larger seed size and lower germination percentage of Dundale compared to the other 
varieties was the likely cause of this. Farmers used their own seed of Dundale and Laura but were 
supplied experimental seed for Helena and Cooke. 
Laura produced about 30% more grain than either Dundale or Cooke at Bruce Rock. There was 
suggestion that this may have been due to soil type. Helena produced greater seed yield than 
Dundale at Bodallin and Mukinbudin, but differences were not statistically significant. Nevertheless 
these difference were consistent with previous CVT work for the L3 zone and represent about $14 and 
$54 per hectare increase return with peas valued at $220/t. 
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Table 62. Plant establishment (plants/m2) and seed yield (kg/ha) of new field pea varieties at three 
sites 
 Bruce Rock Bodallin Mukinbudin 
Variety Plants/m2 Seed yield Plants/m2 Seed yield Plants/m2 Seed yield 
Dundale 25.9 1614 29.7 2085 28.3 1110 
Helena - - 44. 2148 31.9 1353 
Laura 35.7 2349 - - - - 
Cooke 34.1 1776 - - - - 
L.S.D. 5% 6.5 186.5 10.7 191.2 11.9 278.6 
CV% 9 2.3 8.2 2.6 11.3 6.4 
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DISEASE AND PEST MANAGEMENT 
Ascochyta blight of chickpea 
In August 1999, Ascochyta blight of chickpea, caused by Ascochyta rabiei, was identified in two crops 
near Geraldton in the northern agricultural area of WA. Subsequent searching by AGWEST staff, 
agronomists and growers has identified the disease in many crops throughout the northern half of the 
agricultural area. Ascochyta was identified in samples submitted from 72 crops. However, this is 
conservative estimate, because samples were not submitted from some infected crops in the region 
once growers and agronomists had become familiar with the field symptoms. The infected crops 
represent five desi chickpea varieties and one kabuli chickpea variety. To date, only two infected crops 
have been identified south of the Great Eastern Highway, one near Bruce Rock and another near 
Williams. This outbreak follows a survey of 82 commercials chickpea crops carried out in WA during 
1998, which did not find Ascochyta blight infection. The disease was also absent in seed lots 
submitted for testing prior to sowing in 1999. The disease was most severe in crops around Mingenew 
and Dongara, areas which have the longest history of growing chickpeas, and in early sown crops. 
Growers were responsive to the recommendations for management of Ascochyta and were generally 
satisfied with the level of disease control achieved. The level of disease remained relatively low in later 
sown crops and those in low rainfall areas, and yields from these cops were in the range of 1.5-2.0 
t/ha. In early sown crops in high and medium rainfall areas, Ascochyta spread throughout the 
paddocks due to the unseasonable September and October rains, resulting in low yields (about 0.75 
t/ha) and poor quality.  
The majority of growers appear to be following the recommendation to test their seed to be sown for 
the 2000 crop. The majority of samples have been submitted from regions where Ascochyta was 
identified through crop inspections prior to harvest. However, growers have been diligent in 
implementing the recommendations for selecting and protecting their seed source for 2000, 
consequently only about one third of the seed samples submitted for testing to date have returned a 
positive result.  
For the chickpea industry to thrive until varieties with Ascochyta resistance are developed, it is 
essential that growers observe strategies that minimise the development of the disease within all 
chickpea crops and consequently minimise the disease pressure on subsequent crops.  
The recommendations for chickpea crops in 2000 are: 
Test seed for 
infection 
Seed must be tested for infection using a 1000 seed sample to detect 
the presence or absence of fungal DNA. A negative seed test 
indicates that Ascochyta seed infection is absent or present at very 
low levels. 
Use seed dressing Use either Thiram or P-Pickle T at the recommended rates and dilute 
with sufficient water to ensure complete coverage of each seed 
Isolate from 1999 
stubble 
Separate the 2000 crop from the 1999 stubble by at least 500 metres. 
If infected stubble may have blown into adjoining paddocks during or 
after harvest, a greater separation is desirable. Ensure chickpea 
stubble is not carried by stock or machinery into the 2000 chickpea 
paddock (Experience in eastern Australia is that this is the single 
most important component or the chickpea management package). 
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Delay sowing There are three good reasons to delay sowing:  
1. The infectivity of the 1999 stubble will be reduced by some decay 
and by being enveloped in crops or pastures in the stubble 
paddocks. 
2. The number of rain events between emergence and harvest will 
be reduced, consequently the number of fungicide sprays 
required will also be reduced. 
3. The number of rain events following flowering and pod-set will be 
minimised, and consequently the level of infection of pods and 
harvested seed will be reduced.  
Rotation In 2000 the infection risk presented by sowing into a paddock sown to 
chickpeas in 1997 (or 1998 in low rainfall areas) is far less than that 
presented by sowing less than 500 m from 1999 stubble. 
Monitor crop Ascochyta will be difficult to detect in the seedling stage as patches 
will consist of only a few adjacent plants with infected leaves and 
broken stems. However, it is worth inspecting the side of the paddock 
which is closest to, or down wind of, last year's stubble.  
Use fungicide 
sprays 
Budget for three full fungicide spray (However these may be applied 
at lower rates, but more times). Early sprays will have a far greater 
impact on the final level of disease than will late sprays due to a 
greater proportion of leaf area being covered prior to canopy closure 
and also the dynamics of epidemic development.  
Minimise 
movement in wet 
chickpea crops 
Ascochyta spores are far more easily spread when the leaf surface is 
wet from dew or rain. Additionally, spores require moisture on the leaf 
surface to germinate and infect new leaves. 
 
Botrytis grey mould (BGM) of chickpea 
Botrytis grey mould, caused by the fungus Botrytis cinerea, was observed in crops in the northern 
agricultural area again in 1999, and caused concern for some growers. The disease did not occur until 
late in the growing season, but was exacerbated by greater rainfall and more wet days experienced 
during spring in the northern agricultural region in 1999. Additionally, the presence of Ascochyta blight 
in some crops exacerbated the infection by BGM. 
An experiment was conducted at Mingenew to assess the value of applying a fungicide at flowering, 
and two or four weeks after flowering to control BGM. The experiment was sown early (23 April) to 
maximise the development of disease. The fungicide was applied to large plots with a boomspray 
fitted with flat fan nozzles. A single spray at any of the times did not significantly reduce the 
development of BGM. In a second experiment (sown 23 April), also established at Mingenew, 
fungicide was applied to half of each of the four replicates. The first application was made about two 
week prior to flowering, a further four sprays were applied at fortnightly intervals. Following four 
applications of fungicide, there was a significant difference in the level of BGM measured between the 
"High" and "Low" disease blocks (16 August). However, a month later (21 September) following one 
further spray, the disease level in both blocks was similar. Between these two observation dates 
Ascochyta was discovered in this experiment and confounded the second BGM assessment 
(Table 63). 
The principal objective of the second experiment established at Mingenew was to evaluate the impact 
of row spacing on yield and BGM development. In this experiment, very wide row spacing (52 cm) lead 
to an earlier onset of BGM, this was apparent in observations made on 12 July. In subsequent 
observations (17 August and 21 September), BGM development in both 36 cm and 54 cm row spacing 
was similar and greater than in conventional row spacing (18 cm). The more rapid onset of BGM in 
wide row spacing was probably due to competition (light) between plants within a row commencing 
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earlier. Stand establishment was poorer in the 54 cm row spacing, this may have been due to 
competition between plants early, or seedling rots being able to grow readily from one infected 
seedling to its neighbours. 
Table 63. Plant density (plants/m2 and plants per row) and Botrytis grey mould infection of chickpea at 
Mingenew 
 
Plant density 
Plants within 
rows 
Botrytis grey mould 
(% of plot area) 
 (plants/m
2) (plants/m) 17 August 21 September 
Disease level     
Low disease 47.3 16.2 4.0 31.2 
High disease 50.4 17.2 8.9 35.0 
L.S.D. 5%  ns 0.8 2.8 
Row spacing     
18 cm 54.7 9.8 4.2 25.5 
36 cm 52.1 18.7 7.8 37.7 
54 cm 39.8 21.5 7.5 36.2 
L.S.D. 5% 4.2 3.1 1.1 2.2 
 
Fungal diseases in faba bean 
An experiment sown at Northam in 1998 to examine the impact of crop phenology on the onset and 
development of chocolate spot (Botrytis fabae), clearly illustrated that in healthy crops, development of 
the disease does not commence until the onset of flowering. The greater disease development in April 
sown plots resulted in lower yields than those achieved from early May sowing. The management 
package for chocolate spot developed from these findings in 1998 was demonstrated in large plots 
near Mukinbudin in 1999 (see section on Chocolate spot management in faba bean). 
Fungicide products and times of application were assessed in a trial at Gnowangerup. The plots were 
5 m wide and 20 m long and sprayed with a motorbike mounted boomspray at 72 L/ha water. 
Chocolate spot developed late in this trial due to the relatively dry period experienced in July and 
August, which coincided with the commencement of flowering. Both chocolate spot and rust 
developed in the trial and influenced seed yields. 
All products were equally effective in controlling chocolate spot, but mancozeb was the only product 
that reduced the level of rust (Table 64). Pyrimethanil is a product registered for the control of Botrytis 
grey mould in grapes, in previous experiments it has provided better control of chocolate spot than 
other products tested, but this was clearly not the case in this experiment. The seed yields reflect the 
level of control achieved of both diseases, although the actual differences are small. 
The single early sprays of fungicide did not reduce the level of chocolate spot measured late in the 
season. However, all treatments with fungicides applied two and four weeks after flowering showed 
reduced levels of chocolate spot. Three and four applications of fungicide at half rate were as effective 
as three applications at the full rate. For rust, there was no significant effect of time of application on 
disease severity, however, all treatments containing applications four weeks after flowering (ie. the last 
spray) had numerically lower scores than that those with only earlier sprays. Again, seed yield 
differences are small but reflect the combined effects of the level of control achieved for both 
diseases. One spray of fungicide at the start of flowering increased seed yield above the unsprayed 
treatment, but only the treatments which received an additional two sprays had a further increase in 
yield. 
 92 
Table 64. The effect of fungicide product and time of application on faba bean (variety Ascot) disease 
and seed yield at Northam 
  Chocolate spot Rust Seed yield 
  (% leaf) (0-5 score) (T/ha) 
Product Rate 2    
Mancozeb  1.6 kg/ha 12.0 1.24 3.36 
Pyrimethanil 1 160 mL/ha 11.3 1.94 3.24 
Carbendazim 250 mL/ha 9.5 1.60 3.42 
Procymidone 140 mL/ha 9.9 1.80 3.29 
L.S.D. 5%  NS 0.25 0.13 
Application time No & rate 3    
Nil 0 18.1 1.90 3.13 
First flowers 1@Full 16.6 1.69 3.29 
Flower+2wks 2@Full 10.4 1.78 3.28 
Flower+2+4wks 3@Full 5.2 1.51 3.45 
Flower+2+4wks 3@Half 6.4 1.42 3.44 
Pre-flowering+ 
Flower+2+4wks 
4@Half 7.3 1.57 3.37 
L.S.D. 5%  4.0 NS 0.16 
1 Scala is not registered for use on faba beans. 
2 Rate of active ingredient used. 
3 Full = usual rate for product, Half = 50% of full rate. 
This work supports previous work in that it is not possible to recommend one registered product in 
preference to another. Also, the requirement for early sprays is linked to both the onset of flowering in 
the crop and the weather that occurs at that time. In this trial, we can see in retrospect that, the early 
sprays were not required for disease control. However, the recommendation remains to apply 
fungicide prior to the first rain event following the start of flowering. 
Chocolate spot management recommendations 
Correct paddock selection 
✓ Three year break between faba bean crops 
✓ At least 500 m from previous year's stubble 
✓ Correct soil type (wrong soil type results in more susceptible plants) 
Avoid sowing too early 
✓ High rainfall (>450 m) 15 May - early June 
✓ Medium rainfall (350-450 mm) 1 May - late May 
✓ Low rainfall (<350 mm) 25 April - mid-May 
Varieties 
✓ Fiesta is more resistant to chocolate spot than Fiord, Ascot and Barkool. 
✓ Sow Ascot in areas prone to Ascochyta as leaf damage from this disease accelerates the 
development of chocolate spot. 
Apply fungicide to prevent, rather than control, chocolate spot 
✓ Apply fungicide before the first significant rain after the start of flowering. 
✓ Apply a second fungicide before the first significant rain after the first fungicide application has 
expired (about 2 weeks). 
✓ Sprays applied after the start of spring and at an advanced seed development stage rarely 
result in further economic increases in yield. 
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Pulse disease diagnostics 
D. Wright, AGWEST Plant Laboratories 
The diagnostic service is a valuable tool for sustaining productive crop industries in WA Growers are 
able to respond appropriately to significant disease constraints, and the service prevents the over-
reaction to minor or perceived disease threats. The most common diseases identified during the 1999 
growing season were Ascochyta blight, root lesion nematodes and grey mould in chickpeas, and 
blackleg, and damping off in canola. Protocols for seed health testing have also been improved during 
the year to meet the “International Seed Testing Authority” guidelines. A quantitative seed test was 
developed for anthracnose testing in lupin seed. This method is only sensitive to 1:1000 and is 
targeted at the more resistant lupin varieties where the detected/non-detected result from the PCR test 
is of limited value. 
A total of 836 plant and soil samples were received during the growing season compared to 650 in 
1998. The breakdown by host was; chickpeas (20%), lupins (8%), canola (6%), field peas (1%), non-
pulses (53%) and others (9%). From November 1999 to mid January 2000, 230 seed samples for 
disease testing have been received. The breakdown by host was lupins (53%), chickpeas (38%), 
lentils (4%), field peas (4%) and other (1%). This represents a significant increase compared to the 
period from November 1998 to March 1999 when 166 samples were processed. The most common 
diseases diagnosed were as follows: 
Root lesion nematodes in chickpea 
Nine chickpea crops from the central and northern agricultural areas (low and medium rainfall) were 
found to have high levels of Pratylenchus neglectus. One sample from the southern central district had 
a high level of P. neglectus. All other host samples submitted had low numbers of Pratylenchus 
detected. The roots of infected plants have black horizontal bands along the length of the roots, giving 
a distinct striped appearance. Chickpeas are a host to root lesion nematodes, and populations of P. 
neglectus increase in the presence of this crop. High numbers of P. neglectus will cause patches 
within the crop and reduce the yield. 
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Ascochyta blight in chickpea and lentil 
A total of 150 chickpea plant samples and 70 seed samples were tested for ascochyta blight. Fifty 
percent of the plant samples and 42% of the seed samples were positive for the disease. Most of the 
samples were from the central and northern agricultural districts. Few samples have been received 
from southern areas. The wet conditions during the growing season caused an increase in ascochyta 
infection levels in lentils. High levels (<60%) have been detected in Cumra, whereas low levels were 
detected in Cassab. Infected seed should not be planted. All seed should be treated with a 
recommended fungicide. 
Botrytis Grey Mould in chickpea 
A total of 87 chickpea samples were submitted for botrytis grey mould testing. Fourteen of these 
samples had levels higher than 5%. These levels are relatively high and are likely to result from the 
wet growing season in 1999. Seed with greater than 5% infection should not be planted. All seed 
should be treated with a recommended fungicide. 
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Viruses in pulses 
Luteovirus infection in field pea and faba bean crops, and viruses in seed 
L. Latham, CLIMA and AGWEST, South Perth and R. Jones, AGWEST, South Perth 
As in 1998, in September and October in 1999 faba bean and field pea crops were surveyed 
throughout the grain belt in WA for occurrence of virus diseases. Four of the viruses tested for are 
seed and aphid-borne, alfalfa mosaic (AMV), bean yellow mosaic (BYMV), cucumber mosaic (CMV) 
and pea seed-borne mosaic (PSbMV), but one is aphid-borne only and is a luteovirus, beet western 
yellows (BWYV). In 1998, we tested for the four seed-borne viruses but in 1999 we expanded the 
survey to include BWYV due to the high incidence of this virus found in 1998 in canola crops and wild 
radish. For the survey, 100 random shoot samples were collected from within each crop and tested in 
the laboratory by enzyme-linked immunoassay (AMV, BYMV, CMV, PSbMV) or tissue blotting 
immunoassay techniques (BWYV only). Stocks of commercial seed were tested for the four seed-
borne viruses. 
In 1998, three out of 19 field pea crops were found infected with AMV (1-5% infection) (Table 65) and 
three crops had samples that reacted with general potyvirus monoclonal antibody. Two of these 
potyvirus infections were confirmed to be BYMV (1 and 8% infection of plants) but the sample from the 
final crop failed to react with BYMV or PSbMV specific antiserum. Probably, the general potyvirus 
monoclonal antibody was underestimating PSbMV infection as widespread PSbMV infection was 
found in field pea crops in 1999. No CMV was found in field pea crops in 1998. 
In 1999, 56% of field pea crops were found infected with BWYV at incidences of 1 to 49%. Infection 
with BWYV was found in all field pea growing areas except Esperance and occurred in high, medium 
and low rainfall zones. Highest crop infection levels were detected in the central grain belt (eg. 
Trayning, 49%, Wyalkatchem, 42% and Dowerin, 39%).  
In 1999, PSbMV was found in 42% of field pea crops. Twenty two of the crops had between 1 and 5% 
infection and four crops had between 6 and 9%. Infection was widespread in different field pea 
growing areas, including Esperance. BYMV and CMV were found in 11 (up to 11% infection) and 4 (up 
to 2% infection) of crops respectively. Seventeen of the crops had mixed infection with one or more 
viruses, the majority of these having both PSbMV and BWYV. No AMV was found in field pea crops in 
1999. Only 10 of the 62 crops sampled in 1999 had no virus infection. All field pea varieties tested 
were infected with one or more viruses. 
Sixteen commercial field pea seed stocks were tested in 1998. Of these, one was infected with 
PSbMV (0.1%) and two with BYMV (0.1% and 0.3%). In 1999, of the eleven crops tested to date six 
were contaminated with PSbMV (up to 2%), one with BYMV (0.1%) and one with CMV (0.2%). These 
seed test results directly correlate with what was found in growing field pea crops. 
In 1998, samples from four out of 32 of the faba bean crops sampled reacted with a general potyvirus 
monoclonal antibody. Upon further investigation three of these proved to be infected with BYMV at 
infection levels of 11-31% and one was infected with PSbMV (2% of plants). The Geraldton area was 
the only place BYMV was found. Two of the crops had CMV infection (only 1% of plants) and three 
had AMV infection (1-2% of plants). Twenty four of the 32 crops tested did not give positive results 
with any of the four viruses tested for. 
In 1999, BWYV was found in 13 out of 37 faba bean crops sampled (35%), at incidences of 1-40%. 
Infection was widespread from Geraldton in the north to Esperance in the south east and found in all 
rainfall zones and varieties (except cv. Fiesta for which only two crops were tested). One crop of cv. 
Fiord in the Geraldton area was found with 40% BWYV infection while another crop of cv. Barkool at 
Three Springs had 20%.  
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BYMV was detected in 5 out of 47 faba bean crops in 1999. Infection levels in these crops ranged 
from 1-9%. As in 1998, the Geraldton area had the highest proportion of BYMV-infected crops (4/6) 
and also the highest incidence (9%) of BYMV (in a faba bean cv. Fiesta crop sampled in mid 
September). Three and two crops out of 47 were infected with CMV (up to 4%) and/or AMV (up to 2%) 
respectively. One crop from Mt Barker was infected with three viruses, AMV, BYMV and CMV. No faba 
bean crops were found infected with PSbMV in 1999. Thirty of the 47 faba bean crops tested had 
none of the five viruses in the samples tested. Of the five seed lots of faba bean tested in 1998, one 
from the Geraldton region had 0.4% BYMV infection and one from Holt Rock had 0.1% CMV. 
Table 65. Incidences of infection with five virus diseases in faba bean and field pea crops surveyed in 
1998-99 in Western Australia 
 
No. of 
crops 
sampled 
No. of 
crops 
virus 
infected 
% of 
crops 
infected 
Range of 
infection 
levels 
No. of 
crops 
sampled 
No. of 
crops 
virus 
infected 
% of 
crops 
infected 
Range of 
infection 
levels 
 1998 1999 
Field Peas         
AMV 19 3 17 1-5 62 0 0 - 
BWYV NT NT NT - 57 32 56 1-49 
BYMV 19 2 10 1-8 62 11 18 1-11 
CMV 18 0 0 - 62 4 6 1-2 
PSbMV 19 0 0 - 62 26 42 1-9 
Totals 19 5   62 73   
  Mixed Crop Infections  
AMV+BYMV 19 1 5 - 62 0 0 - 
BWYV+BYMV NT NT NT - 57 1 2 - 
BWYV+PSbMV NT NT NT - 57 8 14 - 
BWYV+BYMV+CMV NT NT NT - 57 2 3 - 
BWYV+BYMV+PSbMV NT NT NT - 57 3 5 - 
BWYV+CMV NT NT NT - 57 1 2 - 
BYMV+CMV 18 0 0 - 62 1 2 - 
CMV+PSbMV 18 0 0 - 62 1 2 - 
No virus detected  15    10   
Faba Beans         
AMV 31 3 10 1-2 47 2 4 1-2 
BWYV NT NT NT - 37 13 35 1-40 
BYMV 32 3 9 11-31 47 5 11 1-9 
CMV 31 2 6 1 47 3 6 1-4 
PSbMV 32 1 2 2 47 0 0 - 
Totals 32 9   47 23   
  Mixed Crop Infections  
AMV+BYMV 31 1 3 - 47 1 2 - 
AMV+BYMV+CMV 31 0 0 - 47 1 2 - 
BWYV+BYMV NT NT NT - 37 2 5 - 
No virus detected  24    30   
NT = Not tested 
The infection levels found in crops provides a snapshot of the situation at sampling time and should not be 
regarded as final levels which will always be higher due to further spread. 
 
The high level of BWYV infection in both faba bean and field pea crops in 1999 was unexpected and 
constitutes evidence of widespread luteovirus infection in WA pulse crops in all rainfall zones. This 
parallels the experience with this virus in WA canola crops and is cause for concern, given the severe 
luteovirus problems in pulses in NSW. We have observed generalised chlorosis, leaf rolling and a 
degree of stunting in BWYV-infected faba beans plants typical of BWYV infection. Symptoms reported 
in field peas from New Zealand and Europe are similar.  
The widespread occurrence of PSbMV in field pea crops was of particular concern because this virus 
is currently treated as a quarantine issue and because of its ready carry over in seed stocks.  
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The occurrence of BYMV in faba bean crops particularly in the Geraldton area (Dongara, Irwin, 
Greenough) in the newly released cv. Fiesta is of concern to faba bean breeders not least because of 
possible presence of seed-borne BYMV strains which cause much damage in faba bean and yellow 
lupins overseas. Presence of seed-borne BYMV in field peas is also of concern and sowing infected 
seed may lead to its establishment in pastures from which it can spread to pulse crops. Seed testing 
for these viruses are highly recommended. 
 
Screening of pulse species for pea seed-borne mosaic virus 
L. Latham, CLIMA and AGWEST, South Perth and R. Jones, AGWEST, South Perth 
Pea seed-borne mosaic (PSbMV) virus is spread by aphids in field pea and some other pulse crops. 
The virus also infects faba bean, chickpea and lentils. Seed infected plants provide the primary 
inoculum for aphids to spread the virus to healthy plants during feeding and, as its name suggests, it is 
readily seed-borne. No information is available on the levels of susceptibility or sensitivity to this virus 
in varieties/lines of pulses in WA. Except for PSbMV in field pea (overseas work), no information is 
available on levels of seed transmission found in different varieties/lines. 
A screening experiment was sown at Medina Research Station on 10 June 1999 to determine the 
PSbMV susceptibility (= % plant infection) and sensitivity (= extent of damage) of a collection of 
different varieties, breeding lines and accessions of different pulse species. Single row plots were 
sown (in three replicates) of 17 field pea, six faba bean, five narbon bean, six chickpea (kabuli and 
desi types), six lentil, three Lathyrus sativus, three L. ochrus, three dwarf chickling, five vetch and one 
Vicia ervilia genotypes. Approximately 50 plants of each genotype were grown in each test row. 
PSbMV-infected faba bean plants were transplanted at either end of each test row to act as virus 
infection sources. Natural aphid movement was relied on to spread AMV from the infector plants to the 
plants in the test rows. Plants were examined for virus symptoms regularly over a 10 week period and 
% PSbMV infection determined for each row. Representative leaf samples were collected and tested 
by ELISA to confirm PSbMV infection levels assessed by visual symptoms. 
The symptom types and severities due to PSbMV infection that were recorded are shown in Table 66. 
Viral symptoms were first observed in late July in field pea and faba bean plants. By mid October, 
infection was recorded in virtually every test row regardless of species. The only exception was L. 
sativus BIOL 254.  
Most of the 17 field pea genotypes were highly susceptible to PSbMV with up to 100% infection in 
individual test rows by late September. Symptom severity ranged from mild mottling in the leaves 
through to severe leaf mottle and stunting. The narbon bean genotypes screened were also highly 
susceptible and many lines had final infection levels of PSbMV of over 50%. Symptoms in narbon 
bean plants included severe veinal necrosis of leaves often associated with death of the plant growing 
tip. 
Purple vetch and faba bean were ranked as moderately resistant to susceptible. Barloo (28% 
infection, purple vetch) and Ascot (27%, faba bean) were the most susceptible, and Popany (16% 
infection purple vetch) and Fiord (10%, faba bean) the least susceptible varieties. The three varieties 
of common vetch tested had 2-18% final PSbMV infection. Vicia ervilia acc. RL120004.1 was 
susceptible and had PSbMV symptoms of tip necrosis and severe stunting in approximately 20% of 
plants. 
Dwarf chickling was the most susceptible Lathyrus species with one genotype (ATC80146) having a 
final infection incidence in one row of 42%. Symptoms in dwarf chickling genotypes were severe and 
early infection with PSbMV often resulted in plant death. Lathyrus clymenum, L. ochrus and two 
genotypes of L. sativus were ranked as resistant to susceptible and showed moderate symptoms. One 
of three L. sativus lines tested, BIOL 254, was the only genotype tested that did not become infected. 
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Desi and kabuli chickpea were ranked as resistant. At the end of the growing season, most chickpea 
genotypes had less than 3% PSbMV infection in test rows. Of the six genotypes of lentils tested, all 
were ranked as either resistant or moderately resistant to PSbMV infection developing moderate 
symptoms.  
Seed from the test rows has been harvested and will be tested over summer in 2000 to determine if 
PSbMV is seed-borne in the minor pulses, plus in faba bean. Transmission of virus through seed has 
important implications for carry over of infection in sown seed. Initial results suggest that established 
field pea varieties (eg Dundale, Laura and Magnet) have intrinsic PSbMV seed transmission rates of 
approximately 14%. 
Table 66. Susceptibility, sensitivity and symptoms resulting from infection with PSbMV in pulse 
species 
Legume species Common name 
No of 
genotypes 
Sensitivity A Severity B Symptoms C 
Pisum sativum Field Pea 17 S-HS 3-5 MM, MS to SM, SS 
Vicia narbonensis Narbon Bean 5 S-HS 5-6 M, VN, NSS, TD, TN, S  
V. ervilia  1 S 4 M, TN, SS 
Lathyrus cicera Dwarf chickling 3 MR-S 5-6 C, M, LD, NSS, TN, S, D 
V. benghalensis Purple vetch 2 MR-S 5 M, LDC, TN, S 
V. faba Faba bean 6 MR-S 4 M, MS 
L. clymenum  1 MR 4 M, LDC, SN, TN, SS 
V. sativa Common vetch 3 R-MR 4 C, M, VN, NSS, SS 
Cicer arietinum 
(Kabuli Type) 
Chickpea 3 R-MR 4 C, M, LDC, S 
L. ochrus Grass pea 3 R-MR 4 C, M, LD, LDC, St, TN, S 
Lens culinaris Lentil 6 R-MR 4 P, C, M, LDC, TN, SS 
C. arietinum 
(Desi Type) 
Chickpea 3 R 4 M, S 
L. sativus Grass pea 3 HR-MR 4 C, M, LD, TN, S 
A  HR = no infection, R= 1-10% infection, MR= 10-25% infection, S= 25-50% infection, HS= 50-100% infection. 
B 1= symptomless, 2= very mild, 3= mild, 4= moderate, 5= severe, 6= very severe, 7= plant death. 
C P = purpling, C = chlorosis in new shoots, MM = mild mottle, M = mottle, SM = severe mottle, VN = veinal 
necrosis, LDC = shoot tip and leaflet down curling, St = streaking on leaves, LD = leaf distortion, NSS = 
necrotic spots and streaking on leaves, TD = shoot tip distortion, TN = shoot tip necrosis, SN = stem necrosis, 
MS = mild stunting, S = stunting, SS = severe stunting, D = plant death. 
 
In conclusion, field pea and narbon bean proved highly susceptible to PSbMV infection. Symptoms in 
field pea was often mild but carry over in the seed was often high. Symptoms in narbon bean and 
dwarf chickling are severe and can result in the death of the shoot tip potential loss of all seed yield. 
Common vetch, purple vetch, grass pea, faba bean, V. ervilia and L. clymenum all became infected 
with PSbMV and ranged from resistant to susceptible. L. sativus genotype BIO L254 did not become 
infected. Although chickpea and lentils became infected with PSbMV they were usually resistant or 
moderately resistant. 
PSbMV is readily transmitted through seed in field pea and it is likely that it will readily be transmitted 
in other pulse crops resulting in crop losses when infected seed is sown. Duty of care responsibilities 
include ensuring that new pulse varieties are not released that are highly susceptible or have seed 
seriously contaminated with PSbMV.  
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CMV in chickpea:  effect of seed-borne sources on virus spread and seed yield 
R. Jones, AGWEST, South Perth and L. Latham, CLIMA and AGWEST, South Perth 
Surveys have found that cucumber mosaic virus (CMV) infection is widespread in chickpea crops in 
the WA grain belt. However, the disease symptoms it causes are still often confused with those of 
nutritional deficiencies, herbicide damage, etc. The virus is introduced to chickpea crops by sowing 
CMV-infected seed stocks and is spread from seed-infected to healthy plants by migrant aphids that 
do not colonise the crop. In 1997, yield loss studies at Avondale Research Station with introduced foci 
and harvested single plants of cv. Tyson revealed an up to 76% yield loss due to CMV in chickpea and 
much of the grain from infected plants was shrivelled. However, no yield loss studies have been 
conducted to determine the impact of sowing seed stocks infected to different extents or to determine 
what levels of seed infection are critical for different CMV risk zones. In 1999, an experiment was 
carried out at Avondale Research Station to address these issues.  
The experiment comprised plots sown with healthy versus 0.3% CMV-infected chickpea (variety Sona) 
seed plus plots sown with healthy Sona seed with infection foci introduced to simulate seed-infected 
plants. To produce these infection foci, Sona plants were infected with CMV in the glasshouse and 
then transplanted into the plots. The five treatments in the experiment were 0% seed infection with 
CMV [control], 0.3% natural seed infection with CMV, simulated 0.5% seed infection, simulated 1% 
seed infection and simulated 2% seed infection. There were six replications and the plots were sown 
to generate thin stands. There were 15 m wide buffers of canola separating the plots. Measurements 
included percentage incidence of CMV based on ELISA tests on leaf samples, yield of grain and 500 
seed weights/plot. 
Cucumber mosaic virus caused obvious reddening of leaves, growth of axillary shoots and plant 
stunting. Heavily-infected plots were visibly stunted with poor growth. Cucumber mosaic virus spread 
was extensive and the amount of spread increased proportionally with the numbers of initial infection 
foci in the individual plots (Fig. 1). It was greatest in plots with the most CMV source in them (2% 
simulated seed infection) and least in the plots sown with healthy seed without introduced sources; 
spread of infection to control plots was by aphids flying over the buffers to them.  
Seed yields were 0.80, 0.96, 0.68, 0.45 and 0.44 t/ha for the 0% (control), 0.3% seed infection, 0.5% 
simulated seed infection, 1% simulated seed infection and 2% simulated seed infection treatments 
respectively. The yields for the 1% and 2% simulated seed infection treatments were significantly 
smaller than that of the control treatment (P=0.012), representing yield losses of 44-45%. When 
individual plot data was used to examine the relationship between yield (t/ha) and % CMV infection, 
yield loss decreased with increasing % CMV infection. There was no significant effect of infection on 
seed size so the yield losses seemed entirely due to fewer pods and seeds being produced on 
infected plants. 
In conclusion: 
▪ Considerable current season spread of CMV occurred from simulated seed-borne infection 
sources in these chickpea plots.  
▪ The amount of CMV spread that occurred depended on the amount of simulated seed infection.  
▪ The magnitude of yield decrease was directly related to % current season infection with the virus, 
and was up to 45%.  
▪ To avoid losses resulting from inadvertent sowing of infected seed, a representative seed sample 
should be tested for presence of CMV before sowing a chickpea crop.  
▪ Further field experiments of this type are required to determine the impact on yield of sowing seed 
stocks infected to different extents at different sites in different years and to determine what levels 
of seed infection are critical for different CMV risk zones. 
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Figure 18.  Progress curves for spread of CMV in chickpea plots with different amounts of initial 
(simulated) seed-borne infection. 
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Insect pests 
Evaluation of transgenic field pea against the pea weevil 
M.J. de Sousa Majer, School of Environmental Biology, Curtin University of 
Technology,, D. Hardie, and N.C. Turner, CSIRO Division of Plant Industry 
Researchers at the CSIRO Division of Plant Industry in Canberra have transferred the gene for -
amylase inhibitor (-A1) from the common bean (Phaseolus vulgaris) to field peas (Pisum sativum). 
Trials have shown that this confers a high level of protection to field peas against the pea weevil 
(Bruchus pisorum), the most damaging insect pest of field peas in Australia. The larval development of 
the weevil, which attacks only peas and only the developing seed of that crop, is blocked at the first or 
second instar in seeds expressing the -amylase inhibitor gene. 
Development of these transgenic pea varieties is still at the evaluation stage, with a number of 
questions yet to be answered. One factor that needs to be evaluated is whether the transgenic peas 
maintain their resistance to pea weevil attack when subjected to heat or water stress, both of which 
are features of the southern Australian environment. High tempertaure and soil moisture has already 
been shown to be a problem in transgenic crops such as cotton, and may lead to a breakdown in the 
control strategy. 
The aim of this project is to evaluate the efficacy of transgenic peas against the pea weevil and to 
generate data to develop strategies that minimize, or reduce, the development of resistance in weevil 
populations.  
Heat and water stress experiments have been carried out under glasshouse and growth cabinet 
conditions. Field pea plants have been grown under normal conditions and under water stress in a 
PC2 glasshouse at South Perth, and under normal conditions (27C day, 22C night) and heat stress 
(32C day, 27C night) in growth cabinets at the CSIRO Floreat Park laboratories. The results indicate 
that both heat and water stressed plants exhibit reduced seed production, but reduced seed size was 
only observed in the water stressed plants. Seed samples are currently being analysed for their seed 
content of -amylase inhibitor. 
A field trial, carried out on a grower’s property in WA, consisted of three plots, each 20x20 m, which 
contained 100% transgenic field peas, 90% transgenic field peas (10% refuge) and 80% transgenic 
field peas (20% refuge), respectively. In the 90 and 80% plots, the non-transgenic peas were sown in 
strips between the transgenic field peas within the plot, rather than mixed with the transgenic peas. 
Each treatment had four replicates. Four plots with 0% transgenic plants were sown as a negative 
control. This resulted in a total of 16 plots. The distance between the plots was at least 400m. One 
hundred pea weevils were released in each plot at flowering. Weevils were marked with fluorescent 
dye and resampled four days later with a sweep net in order to estimate the incipient populations of 
weevils in the plots. Mark-recapture population estimates revealed that this varied from 250-1200 
weevils per plot. The field peas have now been separately harvested from the non-transgenic and 
transgenic strips within each plot, so that yields and infestation levels can be quantified. Early 
observations indicate that the transgenic plants gave good control of pea weevil infestations. 
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Development of a molecular marker for pea weevil resistance in field pea 
Oonagh Byrne, CLIMA, Darryl Hardie, AGWEST South Perth and Penny Smith, UWA 
Wild type peas of the Pisum fulvum family have been identified which are effectively immune to pea 
weevil attack. Molecular marker technology is being applied to assist in transferring potentially 
beneficial character traits into cultivar field pea. 
Pea weevil bioassay 
F3 plants derived by hybridisation between a pea weevil-resistant accession (ATC113) of the wild 
genus, P. fulvum and the cultivated pea, P. sativum have been screened in the glasshouse using an in 
situ pod bioassay. A total of 35 lines displaying resistance in F2 and 15 susceptible lines (reps of 3-5 
plants each) were grown to F3 for the bioassay. Damage scoring of harvested pods from the in-situ pod 
bioassay has been carried out and the data has been analysed.  
The profile of inheritance show ratios of resistance which indicate polygenetic control, where two or 
more genes are involved (Table 67). Four F3 lines with 100% resistance and four F3 lines with 70% 
resistance have been produced. Pods were screened for pea weevil damage at the level of pod wall 
entry, seed coat entry and cotyledon entry and scored for exit holes. Plants were also scored for 
phenotype traits including flowering time, flower colour, plant height, number of basal stems, basal 
flowering, plant height, pod number, seed number, and seed characters. An index to evaluate the 
‘wildness’ character has also been derived from this collated information. Resistant lines with the lowest 
ranking for  ‘wildness’ forms the basis of future backcross breeding. A total of 20 F2 derived F4 
recombinant inbred lines (RILs) have been produced and scored for pea weevil resistance. Five 
resistant F4 lines have been selected for a backcrossing program. 
Table 67. Profile of inheritance of resistance to pea weevil 
Generation 
Plant Seed % seeds resistant/suceptible to pea weevil 
Number number Resistant Mixed Susceptible 
ATC113 174 645 100 0 0 
Pennant 532 1964 2 20 78 
F1 42 114 15 15 70 
F2 250 2005 10 12 78 
F3 114 1092 14 14 72 
Ratios 
F1 1 4.5 1 
F2 1 1 7 
F3 1 1 5 
 
Molecular markers 
Based on the method of bulked segregant analysis, field pea variety Pennant and fulvum accession, 
ATC113, resistant and susceptible bulks (F3 plant material from Pennant X ATC113) were screened 
by fluorescent AFLP analysis. DNA from each of these four groups was tested against 64 primer pair 
combinations to identify DNA bands associated with pea weevil resistance. Fifteen primer 
combinations that produced DNA fragments linked to pea weevil resistance were then selected. 
Parental DNA and a population of approx. 100 F3 (F2-derived) individuals, with known ranking for (a) 
Resistance (0-100%) and (b) “Wildness Index Rating” have been screened. Preliminary work on the 
development of an efficient PCR assay for pea weevil resistance has been conducted.  
Suitability of pulses as hosts for aphid species 
O.R. Edwards, J. Ridsdill-Smith and R. Horbury, CSIRO Entomology 
Aphid problems are expected to worsen with increased areas planted, additional cropping in higher 
rainfall areas, and the development of aphids that are resistant to insecticides. There are three major 
aphid pests of pulses in WA:  the green peach aphid (GPA), Myzus persicae; the bluegreen aphid 
(BGA), Acyrthosiphon kondoi; and the cowpea aphid (CPA), Aphis craccivora. Each of these aphids 
also feeds on other host plants, which include broad-leafed weeds, pasture legumes, and other crops. 
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The key to managing aphids on pulses in the WA grain belt will be integration several strategies 
including (1) suppressing aphid populations early in the season on alternative crop and non-crop host 
plants; (2) improving plant resistance to aphids in lupins, pulses and pasture; (3) improving the 
efficacy of biological control by habitat manipulation or the importation of additional agents; and (4) 
occasional pesticide applications when outbreaks occur.  
Different aphid species are likely to differ substantially in their host plant preferences. In fact, 
populations of the same aphid from different locations can show significant differences in performance 
on particular hosts. Surveys in 1998 and 1999 in WA have shown several instances of novel 
aphid/host plant associations. Before management strategies can be devised, the suitability of each 
pulse to each aphid species must be determined. 
These experiments were designed to ascertain the suitability of narrow-leafed lupin and chickpea, 
faba bean, field pea, lentil as hosts for each of these aphid species. The survivorship and growth of 
thirty field-collected lineages of each aphid species were measured on potted seedlings over five days 
under controlled environmental conditions. This data was used to estimate population growth rates for 
each aphid on each grain legume host. 
The suitability of pulse crops as hosts for feeding varied considerably among the three aphid species 
tested. Narrow-leafed lupin was the most preferred host of both GPA and BGA, though much more so 
for GPA (Fig. 19). In fact, BGA performance was considerably lower than on many pasture legume 
species (data not shown). CPA performed very poorly suggesting that the patchy outbreaks of this 
aphid on lupins in the field are likely to be feeding only on stressed plants. Lentil was a very good host 
for CPA and a fairly good host for BGA, but not for GPA. Faba bean was also a very good host for 
CPA, but only a marginal host for GPA and BGA. Field pea was not a particularly good host for any of 
the aphids tested, but it is possible that the pea aphid, Acyrthosiphon pisum, could become a problem 
on field pea in high rainfall areas.  
Figure 19. Estimated population growth among five legume hosts for three aphid species. 
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On chickpea, all three aphid species performed poorly because of very low survivorship (Fig. 19). 
Interestingly, the few individuals that avoided the physical defences of the plants had high growth 
rates, suggesting that plants with weakened defences would be very susceptible to aphid attack. This 
would explain heavily-infested plants observed in water-logged paddocks in 1999.  
Therefore, of the pulse species tested, chickpea is the least at risk to aphid feeding. Significant 
feeding damage to field pea is also unlikely, unless large numbers of aphids immigrate from 
neighbouring paddocks. For the other three pulses, feeding damage from at least one aphid species is 
likely. However, it may be possible to avoid feeding damage by planting the crop when or where the 
risk of colonisation by the key pest aphid is lowest. 
Aphid feeding damage to faba bean and lentil crops 
Françoise Berlandier, AGWEST, South Perth 
In 1999, trials involving faba bean cv. Fiord were conducted at three locations (Mullewa, Wongan Hills 
and Merredin) to examine the effect controlling aphid feeding damage using insecticide sprays. A 
preliminary trial to quantify the effects of aphid feeding damage on lentils (cv. Cumra and cv. Cassab) 
was conducted at Merredin. 
Healthy faba bean seed was sown at 120 kg/ha by cone seeder at Mullewa, Wongan Hills and 
Merredin on 15 May, 10 June and 20 May, respectively. Treatments for faba bean were unsprayed or 
foliar insecticide sprays applied either once at threshold (early), two weeks after threshold (late) or two 
sprays applied 14 days apart, arranged in a randomised block design. For lentils, treatments were 
either untreated or sprayed every 2-3 weeks. Numbers of aphids were assessed every 12 to 15 days 
during flowering. Sprays to faba beans were applied on 16 August and 1 September at Wongan Hills 
and on 5 and 19 August at Merredin. Numbers of aphids did not reach threshold at Mullewa, hence 
the plots were not sprayed. Seed yields were compared by harvesting plots with a mini harvester. 
Trials at Mullewa were harvested in late October, and those at Wongan Hills and Merredin were 
harvested in November 1999. Plant density at Merredin was uneven, as heavy rains in the week 
preceding sowing created boggy paddock conditions. 
Only two species of aphids, cowpea and pea aphids, attack faba beans in Australia. Very low numbers 
of both species were recorded at the Mullewa trial (results not presented). Larger numbers of aphids 
were recorded at Merredin (Fig. 20) and Wongan Hills (Fig. 21). Bluegreen aphids and cowpea aphids 
were recorded on lentils. 
Aphid feeding damage did not reduce faba bean seed yields at either of the experimental field sites. 
Mean seed yield at Mullewa was 2.2 t/ha (data not presented). Lentil yields of both sprayed and 
unsprayed treatments were extremely low (mean yields were 0.26 t/ha for Cumra and 0.6 t/ha for 
Cassab), and there was little difference between sprayed and unsprayed treatments (Table 68). 
Aphid feeding did not appear to cause yield losses in faba beans in any of the field trials in 1999. This 
may have been a result of the uneven establishment of the crop at Merredin, which may have masked 
the possible effects of aphid feeding damage. The uneven ground contributed to the yields being 
highly variable, and it was difficult to draw out the effects of aphid damage on yields from this variable 
data. It was also possible that the aphid numbers recorded at either site (up to 65/growing tip) were 
not sufficiently high to cause economic yield losses.  
There were also minimal differences between the treated and untreated lentil plots. Adverse growing 
conditions noted for Merredin in the 1999 growing season resulted in most lentil trials in the area 
yielding well below their potential, and it is also likely that aphid damage was masked by these 
excessively low yields.  
Note that these recommendations apply only to control of aphid feeding damage; spray 
recommendations for virus control are different. 
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Figure 20. Aphid numbers (mean/10 cm growing tip) recorded for faba bean cv. Fiord grown at 
Merredin. 
 
 
Figure 21. Aphid numbers (mean/10-cm growing tip) recorded for faba bean cv. Fiord grown at Wongan 
Hills. 
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Table 68. Seed yield of faba bean untreated and treated with foliar insecticides 
Treatment Merredin Wongan Hills 
Two sprays 1.272 2.153 
Early single spray 1.557 2.139 
Late single spray 1.245 2.438 
Unprotected 1.659 2.188 
 
Taxonomy and control of bruchids in pulses 
N. Keals, CLIMA, D. Hardie and R. Emery, AGWEST, South Perth 
More than 100 species of seed-beetles (bruchids) are known to be damaging to pulse and forage 
legumes, but only five have been found in Australia to date. In this project, the taxonomy of introduced 
and exotic bruchid pests of existing and potential legume crops and pastures will be reviewed and 
documented, and chemical and non-chemical methods of bruchid control in infested legumes will be 
investigated. Quarantine protocols will also be investigated to minimise the chances of bruchid pests 
entering Australia 
To date, a taxonomic key is near completion and an interactive computer package is being developed 
using an existing taxonomic program (DELTA). Genus characteristics, along with images produced 
from electron microscopes, photographs and line drawings have already been incorporated. 
Assessment by taxonomy experts and AQIS entomologists indicates that the key will be very useful for 
the identification of seed beetles and for bruchid risk assessments. It is planned that the interactive 
identification key for bruchids will be released in 2000 as an electronic (CD) and printed version.  
Preliminary fumigation trials were conducted to determine the lethal dose of phosphine on three 
bruchid species (Acanthoscelides obtectus, Callosobruchus maculatus and C. phaseoli). The results 
from these trials have indicated that more work is needed to determine the lethal dose per beetle per 
seed. Preliminary studies to determine lethal temperatures for bruchid control are also being 
undertaken. Factors such as the moisture content of seed, heating properties of the seed, and 
numbers of eggs layed per seed, are also being determined.  
Staff have commenced field sampling of bruchid pests at a number of on-farm grain storage sites. Any 
seed beetles identified will be included as specimens in the insect collection and information added to 
the database. A draft protocol for importing legume seed into Australia is being developed in 
conjunction with quarantine entomologists. As part of this process, loopholes and anomalies in the 
current quarantine procedures should be resolved.  
To assist in the dissemination of information on bruchid pests, we have developed an online pest – 
host database for the Australian pulse industry. A complete list of economically important bruchid 
species is held in the pest/host database to allow industry to make assessments of pest risk. This 
database currently contains over 300 bruchid species, over 600 hosts and over 500 pest/host 
interactions. The list is being developed and the information for each pest species is available on the 
Internet, at http://www.agric.wa.gov.au:7000/ento/pesthost/. 
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VARIETIES PRODUCED AND 
COMMERCIALLY RELEASED 
 
Desi chickpea 
Siddique, K.H.M. and Khan, T.N. (1997) variety ‘Sona’ 
Khan, T.N. and Siddique, K.H.M. (1997) variety ‘Heera’ 
Field pea 
Khan, T.N. (1997) variety ‘Magnet’ 
Khan, T.N. (1997) variety ‘King’ 
Khan, T.N. and French, R.J.(1999) variety ‘Helena 
Khan, T.N. and French, R.J.(1999) variety ‘Cooke 
Red Lentil 
Siddique, K.H.M. (1998) variety ‘Cumra’ 
Siddique, K.H.M. (1998) variety ‘Cassab’ 
Lathyrus species 
Hanbury, C.D. and Siddique, K.H.M. (1998) Lathyrus cicera (dwarf chickling) variety ‘Chalus’ 
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